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The Naval Postgraduate School (NPS) was established to serve the advanced educational needs of the Navy. The 
broad responsibility of the school is reflected in its stated mission: 
 
Increase the combat effectiveness of U.S. and allied armed forces and enhance the security of the United States 
of America through advanced education and research programs focused on the technical, analytical, and 
managerial tools needed to confront defense–related challenges of the future. 
 
To fulfill its mission, the Naval Postgraduate School strives to sustain excellence in the quality of its instructional 
programs, to be responsive to technological change and innovation in the Navy, and to prepare officers to introduce 
and utilize future technologies. 
 The research program at NPS exists to support the primary mission of graduate education. Research at NPS: 
 • maintains upper–division course content and programs at cutting edge; 
 • challenges students with creative problem solving experiences on DoD–relevant issues; 
 • advances DoN/DoD technology; 
 • solves warfare problems; and 
 • attracts and retains quality faculty. 
 
Academic Programs 
To meet its educational requirements, the Navy has developed a unique academic institution at the Naval 
Postgraduate School through the use of specially tailored academic programs, and a distinctive organization tying 
academic disciplines to naval and joint warfighting applications. 
 The Naval Postgraduate School has aligned its education and supporting research programs to achieve three 
major goals: 1) academic programs that are nationally recognized and support the current and future operations of 
the Navy and Marine Corps, our sister services, and our allies; 2) institutes that focus on the integration of teaching 
and research in direct support of the four pillars of Joint Visions 2010 and 2020 and their enabling technologies; 
and, 3) executive and continuing education programs that support continuous intellectual innovation and growth 







Programs of graduate studies at NPS are grouped as follows: 
 
Graduate School of Operational and Information Sciences 
• Computer Science  
• Computer Technology  
• Electronic Warfare Systems  
• Human Systems Integration  
• Information Sciences  
• Information Systems and Operations  
• Information Systems and Technology  
• Information Warfare  
• Joint C4I Systems  
• Joint Information Operations  
• Modeling, Virtual Environments, and Simulation  
• Operations Analysis  
• Operational Logistics, Joint  
• Software Engineering  
• Special Operations and Irregular Warfare  
• Systems Analysis 
 
Graduate School of Engineering and Applied Sciences 
• Applied Mathematics  
• Combat Systems Science and Technology  
• Electronic Systems Engineering  
• Meteorology  
• Meteorology and Oceanography  
• Naval/Mechanical Engineering 
• Oceanography  
• Operational Oceanography  
• Reactors–Mechanical Engineering/Electrical 
Engineering 
• Space Systems Engineering 
• Space Systems Operations  
• Systems Engineering  
• Systems Engineering Management 
• Undersea Warfare  
• Underwater Acoustic Systems 
 
Graduate School of Business and Public Policy 
• Acquisition and Contract Management  
• Contract Management 
• Defense Business Management 
• Defense Systems Analysis  
• Defense Systems Management, International  
• Executive Management  
• Executive Master of Business Administration 
• Financial Management  
• Information Systems Management  
 
• Material Logistics Support 
• Manpower Systems Analysis  
• Program Management 
• Resource Planning and Management for 
International Defense  
• Supply Chain Management  
• Systems Acquisition Management  
• Transportation Management  
 
School of International Graduate Studies 
• Civil–Military Relations  
• Combating Terrorism: Policy, Strategy 
• Defense Decision Making and Planning  
• Homeland Defense and Security 
• Homeland Security and Defense 
• Security Studies 
• Stabilization and Reconstruction 
• National Security and Intelligence: 
– Middle East, South Asia, Sub–Saharan  
 Africa  
– Far East, Southeast Asia, Pacific 
– Europe and Eurasia 
– Western Hemisphere  
Students 
The student body consists of U.S. officers from all branches of the uniformed services, civilian employees of the 
federal government, and military officers and government civilian employees of other countries. The resident 




*Army Reserve, Army Reserve National Guard, Coast Guard, National Oceanographic and Aeronautics Administration 
 




Curricula meet defense requirements within the traditional degree framework. All curricula lead to a master’s; 
additional study may yield an engineer’s or doctoral degree. Below is a listing of the degrees offered at NPS: 
 
Master of Arts Degrees 
National Security Affairs  
Security Studies 
 
Master of Business Administration 
 











Electronic Warfare Systems Engineering  
Engineering Acoustics 
Engineering Science 
Human Systems Integration 
Information Operations 
Information Systems and Operations 
Information Technology Management 
Information Warfare Systems Engineering 
Management 
Materials Science and Engineering 
Mechanical Engineering 
Meteorology 
Meteorology and Physical Oceanography 







Space Systems Operations 
Systems Analysis 
Systems Engineering 
Systems Engineering Analysis 
































Figure 2. Distribution by Degree Type 





*Advanced degrees (doctorate): astronautical engineer (1), mechanical engineer (1) 
 **Other master's degrees: applied mathematics (1), applied science (1), astronautical engineer (1), combat 
systems technology (3), contract management (1), engineering acoustics (2), engineering science (2), information 
operations (5) information technology management ( 1), information warfare systems engineering (1), systems 
engineering, (1), mechanical engineer (1), meteorology and physical oceanography (3), modeling, virtual 
environments, and simulation (1), operations research (5), physics (2), program management (1), software 
engineering (1), systems engineering analysis (1) 
 
Figure 3. Degrees Conferred in December 2009 







The thesis is the capstone of the student’s academic endeavor at NPS. Thesis topics address issues ranging from the 
current needs of the fleet and joint forces to the science and technology that is required to sustain long–term 
superiority of the Navy/DoD. 
 Aided by their faculty advisors, NPS students represent a vital resource within the DoD for addressing 
warfighting problems, one especially important at present, when technology in general, and information operations 
in particular, is changing rapidly. Our officers think innovatively and possess the knowledge and skill to apply 
nascent technologies in the commercial and military sectors. Their first–hand grasp of operations, when combined 
with a challenging thesis project that requires them to apply their focused graduate education, is one of the most 
effective elements in solving fleet/joint–force problems. NPS graduate education encourages a lifelong capacity for 
applying basic principles to the creative solution of complex problems. 
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DESIGN AND SIMULATION OF A NANO-SATELLITE ATTITUDE-
DETERMINATION SYSTEM 
Jason D. Tuthill–Lieutenant, United States Navy 
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Master of Science in Astronautical Engineering–December 2009 
Astronautical Engineer–December 2009 
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Second Reader: Jim Newman, Department of Mechanical and Astronautical Engineering 
 
Earth imaging satellites have typically been large systems with highly accurate and expensive sensors. With the 
recent push for operationally responsive space, earth imagining has become potentially achievable with small and 
relatively inexpensive satellites. This has led to research currently underway to develop very small, low-cost, 
imaging satellites that can produce useful operational-level and tactical-level imagery products. This thesis 
contributes to that effort by developing a detailed design for the attitude-determination system for a tactically useful, 
earth-imaging nano-satellite. “Tactical-Imaging NanoSat Yielding Small-Cost Operations and Persistent Earth-
Coverage” (TINYSCOPE) is an ongoing investigation at the Naval Postgraduate School; TINYSCOPE concerns the 
use of a nanosatellite, based on the CubeSat standard, to achieve earth imaging from LEO orbit.  
A detailed design of the attitude determination system includes sensor selection and characterization and high-
fidelity simulation via MATLAB/Simulink. The attitude determination system is based on an extended Kalman 
Filter using multiple sensor types and data rates. The sensors include a star tracker, a sun sensor, a gyroscope, and a 
magnetometer.  
 











THE EFFECTS OF CARBON NANOTUBE REINFORCEMENT ON ADHESIVE JOINTS FOR 
NAVAL APPLICATIONS 
Garrett L. Burkholder–Lieutenant, United States Navy 
B.S., United States Naval Academy, 2000 
Mechanical Engineer–December 2009  
Master of Science in Mechanical Engineering–December 2009 
Advisor: Young W. Kwon, Department of Mechanical and Astronautical Engineering 
Second Reader: Maj. Randall D. Pollak, USAF, Department of Mechanical and Astronautical Engineering 
 
The adhesive joint strength of various carbon fiber composite and steel joints is studied using Mode II fracture-
strength testing. The effect of the addition of multi-walled carbon nanotubes (MWNTs) to the adhesive is also 
studied. The effects of the MWNTs’ diameter, length, concentration, and functional group are also investigated. 
It is demonstrated that an adhesive joint with greater strength than a similarly constructed scarf joint can be 
created. It is further shown that the addition of MWNTs to the adhesive increases the Mode II fracture strength of 
the adhesive for steel-composite and composite-composite joints. It is also shown that the fracture path shifts from 
through the adhesive when no nanotubes are present to between the adhesive and metal or composite interface with 
the addition of nanotubes.  
The concentration, diameter, length, and functionalization of the MWNTs added to the adhesive play a 
significant role in the strength of the joint. Not all nanotubes improve joint strength. Finally, it is determined that the 
distribution of the MWNTs in the adhesives impacts the ultimate strength of the bond. The functionalization of the 
nanotubes with a carboxyl group improves nanotube distribution in the adhesive and shows significant promise for 
further improving joint strength.  
 
KEYWORDS: Carbon Nanotubes, CNTs, MWNTs, Nanocomposites, Carbon Fiber Composite, Adhesive Strength, 












































AN EMPIRICAL STUDY OF THE MANAGEMENT AND OVERSIGHT OF MEDICAL-
SERVICES ACQUISITION WITHIN THE DEPARTMENT OF DEFENSE 
Ilze Angere–Civilian, Ministry of Defense of Latvia 
Master of Business Administration–2009 
Kathleen Colter–Lieutenant, United States Navy 
Master of Business Administration–2009 
Teresa A. Stevens–Lieutenant Commander, United States Navy 
Master of Business Administration–2009 
Advisors: Rene G. Rendon, Graduate School of Business and Public Policy 
Uday M. Apte, Graduate School of Business and Public Policy 
 
The purpose of this MBA report is to determine how the Department of Defense manages and oversees medical 
services acquisition. In April 2009, the Market Research Analyst reported that the DoD is set to spend $47 billion on 
healthcare in 2010. This analysis delves into medical-services procurement practices and surveillance and training 
measures for the Army, Navy, and Air Force. To accomplish this objective, an online pilot survey was developed to 
address the current state of medical-services acquisition management. The pilot survey gathered empirical data from 
military organizations responsible for the management and oversight of federal service code Q, medical services. 
The pilot survey was conducted from 26 October to 6 November 2009 and obtained an 85% response rate. The 
results show that the services all use personal and non-personal medical-services contracts, and the majority of the 
contracts are fixed-price. Additionally, the majority of medical contracting commands identified manning shortfalls, 
healthcare-provider salary-cap issues, and a shortage of trained and experienced contracting personnel as challenges 
in contracting for medical services. The findings of this MBA report will support ongoing research in the area of 
services acquisition management. 
 




A CONTRACT-MANAGEMENT PROCESS AND MENTORSHIP ANALYSIS OF UNITED 
STATES SPECIAL OPERATIONS COMMAND’S SPECIAL-OPERATIONS ACQUISITION-
AND-LOGISTICS DIRECTORATE OF PROCUREMENT (SOAL-K) 
Chris J. Anglin–Captain, United States Air Force 
Master of Business Administration–December 2009 
Jason D. Good–Major, United States Army 
Master of Business Administration–December 2009 
Advisors: Rene G. Rendon, Graduate School of Business and Public Policy 
Deborah Gibbons, Graduate School of Business and Public Policy 
 
This research assesses the contract-management process capability of the United States Special Operations 
Command (USSOCOM’s) Special Operations Acquisition and Logistics Directorate of Procurement (SOAL-K). 
The assessment uses two cross-sectional surveys covering contract-management processes and 
mentorship/information sharing. 
The purpose of this research is to analyze SOAL-K’s contract-management processes, provide a current 
assessment of the contract-management process maturity level for each procurement division within SOAL-K, and 
recommend areas for improvement through application of the contract-management maturity model (CMMM) to 
SOAL-K’s senior leadership. A mentoring/information-sharing survey is administered to examine the current 
mentoring/information-sharing practices of SOAL-K.  
 
KEYWORDS: Contracting, Maturity Model, Mentorship, Information Sharing 
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AN AERIAL, REMOTE, RADIO-FREQUENCY IDENTIFICATION SYSTEM FOR SMALL-
VESSEL MONITORING 
Jason A. Appler–Lieutenant Commander, National Oceanic and Atmospheric Administration 
Master of Business Administration–December 2009 
Sean M. Finney–Lieutenant Junior Grade, National Oceanic and Atmospheric Administration 
Master of Business Administration–December 2009 
Michael A. McMellon–Major, United States Air Force 
Master of Business Administration–December 2009 
Advisors: Nicholas Dew, Graduate School of Business and Public Policy 
Bryan J. Hudgens, Graduate School of Business and Public Policy 
 
This MBA professional report proves the feasibility of using aircraft-mounted RFID antennas to detect 
commercially available radio-frequency identification (RFID) tags affixed to small vessels. The project was 
conducted because monitoring small vessels in U.S. coastal and inland waters is considered a gap in homeland 
security and a problem for marine-resource managers charged with enforcing sanctuary and fishing regulations. The 
premises of the project are that 1) RFID tags are less invasive and more cost effective than other current methods of 
proposed monitoring, 2) airborne platforms can monitor areas of interest faster and more efficiently than surface-
based monitoring systems, and 3) small-vessel registration numbers can be electronically associated with the serial 
number of the affixed RFID tag. The cost of tagging each vessel is low (around $50 per vessel), and the tag number 
of any vessel could be read remotely from 0.3 to 0.5 nautical miles away. The agency reading the tag would be able 
to retrieve the associated vessel-registration information from a national database through a back-end data-link 
system. This system could improve coastal and port security by providing remote monitoring of real-time vessel-
location information, and could enable improvements in resource management methods by enabling correlation of 
location and identification data for recreational vessels engaged in natural resource use. 
 
KEYWORDS: RFID, Radio Frequency Identification, Aircraft Surveillance, Port Security, Resource Management, 
Vessel Monitoring, Airborne 
 
 
ACHIEVING BETTER ACQUISITION THROUGH ALTERNATIVE DISPUTE RESOLUTION 
AND OTHER BEST PRACTICES FOR RESOLVING BID PROTESTS 
Paul R. Benishek–Lieutenant Commander, United States Navy 
Master of Business Administration–December 2009 
Benjamin L. Sheinman–Lieutenant Commander, United States Navy 
Master of Business Administration–December 2009 
Advisor: Max V. Kidalov, Graduate School of Business and Public Policy 
Second Reader: Raymond E. Franck, Graduate School of Business and Public Policy 
 
This project examines bid protest prevention and resolution strategies to shed light on ways to save the government 
money and time. Successful resolution of protests depends on a number of factors, including government and 
private-sector protest management and litigation strategies; the alternate dispute resolution (ADR) policies of federal 
agencies; legal and regulatory requirements; and remedies available to contractors.  This research identifies and 
analyzes the best ADR practices and other remedies and preventions for resolving bid protests. Areas examined 
include processes and remedies utilized by selected federal agencies and obstacles to fomenting improved 
cooperation between industry and government, which may preclude win-win resolutions to bid protests.  Insights 
regarding the validity of the entering hypotheses about ADR are obtained from a survey of acquisition and legal 
professionals regarding their perceptions, opinions, and recommendations on bid protest practices and the use of 
ADR procedures.  The objectives are to identify ADR and other process-improvement recommendations that are 
crucial to effective contracting and that support the government’s efforts to improve adjudicative forums for 
resolution of contract disputes and bid protests. This research suggests that agencies can mitigate protest expenses 
and interruptions by managing the protest process in a systematic, business-like way. At the present time, agencies 
rarely use most procedural tools that are required or authorized under federal laws and regulations to reduce time 
delays and costs from bid protests. Among other things, the authors recommend energetic agency approaches to 
preventing (e.g., quality debriefings) and dealing with disputes (e.g., formal cost benefit analysis of agency defense 
strategies, strong defense of agency actions, and full use of ADR methods). The authors also recommend ADR as 
the default method for settling bid protests.  
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AN ANALYSIS OF ELEMENTS OF THE CONTINUOUS MONITORING PROGRAM 
Matthew L. Bolls–Lieutenant Commander, United States Navy 
Master of Business Administration–December 2009 
Advisors: Kenneth J. Euske, Graduate School of Business and Public Policy 
John E. Mutty, Graduate School of Business and Public Policy 
 
This project is conducted with the sponsorship and assistance of Commander, Naval Surface Forces 
(COMNAVSURFOR). The purpose of this project is to analyze the continuous monitoring program (CMP) and the 
data reported therein as compared to the Budget Operating Target Report (BOR). The analysis focuses on 
Ticonderoga class cruisers and Oliver Hazard Perry class frigates. 
The analysis is designed to provide COMNAVSURFOR with possible reasons for differences in financial 
reporting between the CMP and the BOR; and provide COMNAVSURFOR the opportunity to increase financial 
reporting timeliness, accuracy, and completeness by the surface fleet.  
A methodology is developed to analyze financial reporting within the cruiser and frigate classes at five different 
levels: timeliness of BOR submissions, timeliness of CMP submissions, grant accuracy, balance accuracy, and fund 
code use and accuracy. The cruisers and frigates are classified into groups based on their hull type, fleet, and 
homeport to determine if there are relationships within the different groupings.  
A beta test was run on six ships for two months, testing the recommended alternatives to financial reporting and 
evaluating the effectiveness of these changes. The results are that the beta test ships experienced a 42.78 percent 
increase in reporting accuracy by using these alternatives. The potential benefits of implementing these alternatives 
to COMNAVSURFOR should provide the opportunity to increase financial reporting timeliness, accuracy, and 
completeness by the surface fleet, thereby creating an opportunity to redistribute financial resources and lessen 
shortfalls. 
 
KEYWORDS: Ticonderoga Class Cruiser, Oliver Hazard Perry Frigate, Continuous Monitoring Program, CMP, 
Operating Target, OPTAR, Other Consumable, SO, Repair Parts, SR, Administrative, SX, Sub-Account 
 
 
MONETARY AND NON-MONETARY SURFACE WARFARE OFFICER (SWO) RETENTION 
BONUSES: AN EXPERIMENTAL APPROACH TO THE COMBINATORIAL RETENTION-
AUCTION MECHANISM  
Amanda G. Browning–Lieutenant, United States Navy 
Master of Business Administration–December 2009 
Clinton F. Burr–Lieutenant, United States Navy 
Master of Business Administration–December 2009 
Advisors: William R. Gates, Graduate School of Business and Public Policy 
Peter J. Coughlan, Graduate School of Business and Public Policy 
Noah Myung, Graduate School of Business and Public Policy 
 
This purpose of this project is to use an experimental approach to examine the behavior patterns in the decision-
making process when choosing between monetary and non-monetary bonuses related to retention. Authors expected 
to observe that experimental subjects would choose incentives that maximize their personal retention value. The 
experiment is a retention mechanism that optimally combines monetary and non-monetary incentives to achieve 
desired Surface Warfare Officer retention. The goal is to develop combinations of incentives that minimize retention 
bonus costs while maximizing individual self-interests.   
 
KEYWORDS: Combinatorial Retention Auction Mechanism, CRAM, Retention, Surface Warfare Officer, 
Bonuses, Monetary, Non-Monetary, Experiment 
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AN EXAMINATION OF EXPENSE AND INVESTMENT POLICY FOR CENTRALLY 
MANAGED ITEMS IN THE AIR FORCE AND NAVY 
Simba A. Chigwida–Captain, United States Marine Corps 
Master of Business Administration–December 2009 
Edna Rodriguez–Major, United States Marine Corps 
Master of Business Administration–December 2009 
Advisors: Philip J. Candreva, Graduate School of Business and Public Policy 
Lawrence R. Jones, Graduate School of Business and Public Policy 
 
A basic principle of fiscal law is the identification of an object of expenditure as either an investment or an expense; 
the identification then determines the proper appropriation and means through which the item is acquired. Part of the 
decision logic for an investment/expense determination is whether the items are centrally managed. The policies and 
practices surrounding the central management of items vary across military departments, sometimes even within a 
military department. This report documents various processes, as they exist today, and chronicles changes that 
occurred recently in the U.S. Air Force. The analysis of these processes indicates an unclear policy direction, which 
leads to non-standard implementation and problems with compliance. The presence of centralized information 
technology seems to lessen confusion and aid standardization of practices. Recommendations are offered for policy-
makers who may be considering changing policies.  
 
KEYWORDS: Decentralization, Centrally Managed, Expense, Investment, Anti-Deficiency Act, Policy 
 
 
PREDICTION MARKETS: A REVIEW WITH AN EXPERIMENTALLY BASED 
RECOMMENDATION FOR THE NAVY FORCE-SHAPING APPLICATION 
Michael A. Chinn–Lieutenant, United States Navy 
Master of Business Administration–December 2009 
Leslie A. Huffman–Lieutenant, United States Navy 
Master of Business Administration–December 2009 
Advisors: Jeremy A. Arkes, Graduate School of Business and Public Policy 
William R. Gates, Graduate School of Business and Public Policy 
 
Prediction markets are generally small-scale electronic markets that tie payoffs to measurable future events. They 
are similar to stock markets, where the “stocks” are outcomes or events rather than shares in a company. The 
growing popularity of prediction markets reflects the notion that markets are an excellent means of efficient 
information aggregation among a disparate group of people. Trading prices in the prediction markets provide 
decision-makers with a timely, accurate, and continuously updated picture on the likelihood of future events. This 
enables decision-makers to better evaluate risk. Based on historical successes in prediction market utilization, it is 
both logical and important to assess the usefulness of prediction markets in contributing to critical elements of Navy 
total-force shaping.  
Navy Manpower, Personnel, Training, and Education (N1) regularly forecast re-enlistment rates, over/under 
end-strength, and many other force-shaping factors as an input into their resource-allocation decision-making 
process. To improve upon the force-shaping decision-making process, N1 has shown interest in using prediction 
markets to complement or replace alternative methods for forecasting various Navy force-shaping elements.  
This thesis serves as a foundation for ongoing prediction market research within the Department of Defense. 
 
KEYWORDS: Prediction Markets, Information Markets, Information Aggregation, Forecasting, Force Shaping 
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SHIPBOARD LED LIGHTING: A BUSINESS-CASE ANALYSIS 
Christopher J. Cizek–Commander, United States Navy 
Master of Business Administration–December 2009 
Advisors: Nicholas Dew, Graduate School of Business and Public Policy 
John E. Mutty, Graduate School of Business and Public Policy 
 
This thesis is a business-case analysis (BCA) of the costs, benefits, and issues associated with implementation of 
LED-based lighting onboard U.S. Navy ships and submarines. It compares the lifecycle costs of an LED lighting 
system versus the current fluorescent system for general overhead illumination. Cost savings through reduced 
energy demand and a reduction in maintenance requirements are the anticipated benefits of LED fixture installation. 
Sensitivity analyses are conducted on the key cost drivers of LED fixture cost, the number of fixtures per vessel and 
the price of fuel. Finally, the BCA addresses some barriers to implementation to explore why the Navy has not more 
fully adopted LED lighting technology. 
 
KEYWORDS: Business Case Analysis, LED Lighting, Solid State Lighting 
 
 
A COST ANALYSIS OF UTILIZING ELECTRIC VEHICLES AND PHOTOVOLTAIC SOLAR 
ENERGY IN THE UNITED STATES MARINE CORPS’ COMMERCIAL-VEHICLE FLEET 
Jeremy Clevenger–Captain, United States Marine Corps 
Master of Business Administration–December 2009 
Billy Kelley–Captain, United States Marine Corps 
Master of Business Administration–December 2009 
Kenneth McGraw–Captain, United States Army 
Master of Business Administration–December 2009 
Advisors: Aruna U. Apte, Graduate School of Business and Public Policy 
Alan J. Laverson, Graduate School of Business and Public Policy 
 
The purpose of this MBA project is to examine the upfront costs associated with purchasing electric vehicles and 
installing photovoltaic (PV) solar energy for the federal fleet at the Marine Corps Logistics Base (MCLB) Barstow. 
The goal of this project is to provide a present-value acquisition-cost analysis for implementing low-speed vehicles, 
pure-electric vehicles, and PV solar-electric energy in the United States Marine Corps commercial vehicle fleet at 
MCLB Barstow. 
 
KEYWORDS: Sustainable Fleet, Low Speed Vehicles, Pure Electric Vehicles, Photovoltaic Electric Energy, 
Acquisition, Commercial Vehicle Federal Fleet, MCLB Barstow 
 
 
A COST-BENEFIT ANALYSIS OF THE DEPARTMENT OF THE NAVY’S TRANSITION FROM 
C-9 AIRCRAFT TO C-40 AIRCRAFT FOR LOGISTIC-SUPPORT AIRCRAFT  
Lane Cummins–Lieutenant Commander, United States Navy 
Master of Business Administration–December 2009 
Tony Wilborn–Lieutenant, United States Navy 
Master of Business Administration–December 2009 
Advisors: Raymond E. Franck, Graduate School of Business and Public Policy 
Gregory G. Hildebrandt, Graduate School of Business and Public Policy 
 
The Navy has begun transitioning from the aging C-9s, which peaked at a total fleet size of 27 C-9B/DC-9 aircraft, 
to the C-40A. However, in response to increasing defense-budget scrutiny and competing priorities, the Navy has 
decided to put this program on hold. Although the C-9B is an aging airframe and will require mandatory Federal 
Aviation Administration-mandated modifications and upgrades, the DC-9/C-9B airframe has recently been 
determined to have significant operational service life remaining.  
This project provides a cost-benefit analysis (CBA) of the changes associated with replacing the C-9B aircraft 
with the C-40A. Three alternatives are analyzed. The first assumes that the C-40A acquisition program will remain 
on hold indefinitely. The second alternative foresees the C-40A acquisition program resuming as currently projected 
in FY2015. The third alternative involves the original C-40A acquisition program as per Naval Air Plan 2030 (NAP 
2030). The objective is to compare the three alternatives and choose the alternative that provides the greatest net 
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benefit and most efficient use of resources. The analysis involves data collection of operational costs per flight hour 
and total costs over the life of the program.  
The cost-benefit analysis is intended to indicate the best course of action to provide continued execution of the 
Navy’s “Unique Fleet Essential Aircraft” (NUFEA) mission. The authors document all costs incurred and potential 
savings from a transition to the C-40 aircraft. It is found that alternative three has lower discounted costs, lower risk, 
and better capabilities; therefore, it is recommended that the Navy transition back to the original C-40 program as 
soon as practical. 
 




UNDERSTANDING MARKET SEGMENTS AND COMPETITION IN THE PRIVATE 
MILITARY INDUSTRY 
Kenneth H. Curtis–Captain, United States Marine Corps 
Master of Business Administration–December 2009 
Paul J. Marko–Captain, United States Marine Corps 
Master of Business Administration–December 2009 
John J. Parma–Lieutenant, United States Navy 
Master of Business Administration–December 2009 
Advisor: Nicholas Dew, Graduate School of Business and Public Policy 
Second Reader: Bryan J. Hudgens, Graduate School of Business and Public Policy 
 
This report builds on work completed by professors Nicholas Dew and Bryan J. Hudgens. It is a product completed 
in conjunction with their most recent study, Market Niches in the Private Military Sector: An Initial Look. Through 
an analysis of a survey instrument distributed to senior private-military (PM) executives between July and 
September 2009, the authors attempt to explain the complex competitor connections and market relationships that 
exist in the PM industry. This study also provides detailed information about the government-outsourced service 
market (of which the PM industry is part), along with details regarding how the sector is segmented and what types 
of rivalries exist within the industry. The authors believe that this work has significant practical merit in supporting 
the professional acquisition community in the Department of Defense, the Department of State, and other U.S. 
government agencies that conduct business with and through the use of PM companies. Therefore, using established 
survey techniques and statistical methodologies, the distinct market niches and rivalries in the PM industry are 
described in detail in order to help acquisition professionals better understand the private military industry. 
 
KEYWORDS: Private Military Contractor, PMC, Private Security Company, PSC, Private Military Firm, PMF, 
Private Military, PM, Military Contracting, Acquisition, Government-Outsourced Services, Industry Landscape, 
Market Segments, Business Rivalry, Competition 
 
 
A COST-BENEFIT ANALYSIS OF ESTABLISHING A NETWORK-BASED TRAINING SYSTEM 
IN THE TURKISH COAST GUARD 
Tolga Damli–Lieutenant Junior Grade, Turkish Coast Guard 
Master of Business Administration–December 2009 
Advisors: Douglas E. Brinkley, Graduate School of Business and Public Policy 
Kenneth H. Doerr, Graduate School of Business and Public Policy 
William D. Hatch, Graduate School of Business and Public Policy 
 
Both education and training are undeniably necessary for organizations to develop their workforce and achieve 
success in a fast-changing world. The results of this research show that the implementation of a supplemental, 
network-based training system in the Turkish coast guard is technically and economically feasible. The research 
presents a cost-benefit analysis that evaluates the value of the proposed system. The analysis provides a 
methodology to estimate the costs, benefits, and costs savings if the organization takes advantage of online training 
technologies. Potential cost savings, improved operational readiness, reduced training time, increased flexibility, and 
eliminated time- and place-dependency are some of the major benefits for the military organizations. The 
importance of lifelong learning is also increasing. Emerging technologies present new ways of incorporating e-
learning into the worksite. This research examines the feasibility and value of developing and implementing 
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network-based training technologies in addition to the traditional face-to-face training system in the Turkish coast 
guard. The application of a proposed system may not entail significant amounts of capital investment, since the 
organization already has the infrastructure needed, but it is obvious that using both systems together will give the 
organization the advantage of flexibility. There is a significant amount of literature about the effectiveness, 
efficiency, speed, and economics of network-based training. However, each organization is different and has its own 
attributes and abilities. As a consequence, these issues should be examined within each organization’s individual 
dynamics. 
 
KEYWORDS: Network-Based Training, Web-Based Training, E-Learning, CBT, Training Deliver Methods, Cost 
Benefit Analysis, Sensitivity Analysis, Online Training, Coast Guard Training, Shipboard Training  
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Jarrod D. Donaldson–Lieutenant Commander, United States Navy 
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J. Sheldon Jenkins–Lieutenant Commander, United States Navy 
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Colin T. Meddaugh–Lieutenant, United States Navy 
Master of Business Administration–June 2010 
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Gregory K. Mislick, Department of Operations Research  
 
Navy medicine spends approximately $75 million on purchased obstetric (OB) care for Navy personnel and 
dependents, a sum that continues to increase each year. The purpose of this research is to compare the cost of Navy 
OB medical care under TRICARE Prime (civilian sector) with similar care provided in four representative Navy 
medical treatment facilities (MTF). Specifically, the study examines: 1) the quantity of selected deliveries in 
TRICARE and the four specific MTF catchment areas; 2) the average delivery cost for the different types of 
purchased care (PC) deliveries; and 3) best practice techniques to increase the amount of direct care (DC) deliveries 
care in Navy medicine. The goal of this study is to compare the benefits and drawbacks of each system to gain 
insights for providing better and more cost-effective OB care in the Navy. 
 
KEYWORDS: Obstetrics, TRICARE, OB Care, DRG 370, 371, 372, 373, Diagnostic Related Group, Military 
Treatment Facility, MTF, BUMED, Navy Medicine, OB/GYN, Midwives, Deliveries, Naval Medical Center 
Portsmouth, NMCP, Naval Medical Center San Diego, NMCSD, Naval Hospital Camp Pendleton, NHCP, Naval 
Hospital Camp Lejeune, NHCL, Purchased Care, PC, Direct Care, DC 
 
 
AN ASSESSMENT OF LOCAL, STATE, AND FEDERAL REQUEST PROCESSES FOR 
DEFENSE SUPPORT TO CIVIL AUTHORITIES IN THE UNITED STATES 
Charles W. Dunphy–Lieutenant Commander, United States Navy  
Master of Business Administration–December 2009 
Christophe Radel–Captain, United States Marine Corps  
Master of Business Administration–December 2009 
Advisors: Aruna U. Apte, Graduate School of Business and Public Policy 
Susan K. Heath, Graduate School of Business and Public Policy 
 
Highly destructive manmade and natural disasters during the first years of the 21st century have brought the federal 
government’s involvement in post-disaster operations under scrutiny. A number of federal agencies are mandated to 
assist civil authorities with preparing, responding to, and recovering from disasters. As a department with access to 
unique capabilities and tremendous manpower resources, the Department of Defense has played a key role in such 
operations. The exact role of the DoD, however, remains misunderstood by a number of key individuals and 
organizations. This research investigates the various processes available to local, state, and federal authorities to 
request DoD involvement. A number of critical factors are considered before either requesting or authorizing such 
involvement, as the use and activities of federal military forces within the continental United States are carefully 
regimented. This project examines United States codes, and federal regulations and mandates governing military 
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forces, in order to assess the processes that determine the nature and extent of Department of Defense involvement 
in post-disaster operations.  
 
KEYWORDS: Department of Defense, Defense Support to Civil Authorities, DSCA, Department of Homeland 
Security, Federal Emergency Management Agency, National Response Framework, Emergency Support Function, 
Military Logistics, Pre-Scripted Mission Assignment, Defense Coordination Officer/Element, USC Title 10/32 
Forces, Stafford Act, Primary Agency 
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Master of Business Administration–December 2009 
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Master of Business Administration–December 2009 
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Over the past four years, Naval Facilities Engineering Command (NAVFAC) Washington has encountered net-
operating result losses not anticipated in the Navy Working Capital Fund budget. These unanticipated losses 
stemmed primarily from three major factors associated with financial operations. The first factor is the creation of 
stabilized rates that turned out to be insufficient during fiscal years 2006, 2007, and 2008. The second factor is the 
disparity between budgeted and actual average labor-hours worked. The third factor is the continued rising cost of 
purchased utility commodities in support of the services rendered to the customers, coupled with the inadequate 
revenues generated from utilities services performed. This MBA research project uses labor and budget information 
provided by the command to: 1) determine the financial impact of inaccurate projected labor hours, 2) evaluate the 
current policy concerning stabilized rates, 3) mitigate the impact associated with the rising cost of purchased 
utilities, and 4) develop an improved model for estimating future expenses and revenues. 
 
KEYWORDS: Navy Working Capital Fund, Net Operating Result, NOR, Accumulative Operating Result, AOR, 
Naval Facilities Engineering Command, NAVFAC, Public Works Department, PWD, Utilities, Labor Hours, 
Expenses, Revenues, Break Even, Budget Forecasting, Business Model, Variance Analysis, Stabilized Rate, 
Financial Management, Operations, Policy, Workload, Industrial Business Information System, IBIS 
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Advisors: Lawrence R. Jones, Graduate School of Business and Public Policy 
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The national-security system the president uses today allows little flexibility and agility to protect this nation from 
ever-changing national threats. The lack of a common, national-government culture that facilitates a shared vision is 
evident. Additionally, the lack of interagency coordination and cooperation forces departments to focus on their own 
objectives and goals. However, with today’s challenges, the demand for interagency collaboration has grown, and it 
has been identified as a necessity in order to achieve an adequate level of national security.  
The national security structure needs to operate as a system rather than a collection of separate components. A 
whole-of-government approach to planning, programming, and budgeting national security is a concept that could 
establish a unified effort between inter-governmental agencies to maximize all available resources in a collaborative 
effort. “Addressing new security challenges is less about an objective of dominance and more about predicting, 
preventing, and managing disruptions such as proliferation of weapons of mass destruction, terrorist acts, global 
contagions, and natural disasters. This has led to the call for a whole-of-government approach to national security.” 
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(Gockel, 2008, p. 6) This project investigates how this approach could be developed and implemented across the 
federal government. 
 
KEYWORDS: Whole of Government Approach, WOG, National Security, Budget Process 
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Studies performed by the GAO (1997), Dowling and Feck (1999), and Culkin (2004) suggest that the services, the 
government, and the taxpayer may be better served by consolidating the efforts of the separate Civil Augmentation 
Programs (CAPs) into one joint program. This study examines five potential efficiency areas—planning, capabilities 
provided, financial processes, command and control, and ease of use—using cost effectiveness analysis (CEA) to 
determine the potential cost savings and streamlining that might exist under a Joint Civil Augmentation Program 
(JCAP). The results show that significant cost savings will be realized by a JCAP, particularly in the area of 
planning. Beyond monetary benefits, having one program standardizes and streamlines planning, financial 
processes, and command and control functions. Standardization and streamlining ultimately increase ease of use. 
Finally, having a single logistics-support program eliminates duplicative capabilities, processes, and program 
management and administration offices, while simultaneously bridging existing capability gaps (thus ensuring all 
military services have access to the full range of support functions). This study examines three courses of action—
do nothing, create a CAP executive lead board, or create a JCAP. The examination details the advantages, 
disadvantages, and cultural barriers/implications of each alternative. The recommendation is to establish a formal 
JCAP as soon as practicable.  
 




AN ANALYSIS OF THE UNITED STATES MARINE CORPS’ FAMILY OF BALLISTIC 
PROTECTIVE SYSTEMS ACQUISITION STRATEGY 
Jason S. Freeby–Major, United States Marine Corps 
Master of Business Administration–December 2009 
Advisors: Diana F. Petross, Graduate School of Business and Public Policy 
Joseph G. San Miguel, Graduate School of Business and Public Policy 
 
Recent congressional and media inquiries have highlighted questions regarding the protection provided to today’s 
Marine Corps. The purpose of this research is to analyze the current family of ballistic protective systems (FBPS) 
acquisition strategy of the United States Marine Corps. The FBPS consists of individual protective items, such as 
ballistic vests, individual armor plating, helmets, and eye and ear protection. Currently, the Marine Corps adheres to 
the Department of Defense policy to use one-year appropriations to finance the procurement and sustainment of 
these items. Critics of the policy believe that a separate, three-year appropriation specific to the acquisition of these 
individual components better serves the customer and the acquisition process delineated in the DoD instructions. 
This research examines current government regulations, the policy environment, and acquisition precedents. 
Additionally, the research compares a previous FBPS acquisition to a theoretical procurement under three-year 
appropriations. The research determines that the three-year obligation period of procurement funding better serves 
the acquisition process. Furthermore, three-year appropriations provide a better value for the Marine Corps in terms 
of cost savings and product quality. Specific recommendations for the Marine Corps in the area of future 
procurements in the FBPS are provided. 
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LED SHIPBOARD LIGHTING: A COMPARATIVE ANALYSIS 
Aaron T. Freymiller–Lieutenant, United States Navy 
Master of Business Administration–December 2009 
Advisor: Nicholas Dew, Graduate School of Business and Public Policy 
Second Reader: Bryan J. Hudgens, Graduate School of Business and Public Policy 
 
This thesis attempts to answer the question provided by the Office of Naval Research (ONR) as to “why LEDs, 
given their better efficiency, reliability, and maintainability, are so difficult to implement in the Navy with an 
emphasis on shipboard use.” This project provides a brief background into LEDs and gives a critical look into the 
cost benefit analysis (CBA), from maintenance costs to military specifications, in an attempt to provide a more 
realistic CBA using a hybrid approach. In addition, to focus on hard quantifying benefits, such as productivity and 
health benefits, from switching to better quality lighting fixtures. Also examined are the organizational barriers 
affecting innovation takeoff of LED implementation within the Navy. 
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The purpose of this MBA project is to evaluate whether or not the concurrent certification (ConCert) program is 
working successfully on the E-2/C-2 aircraft production line. This study also determines if the ConCert program 
improves “quality at the source” and if it should be rolled out to other Fleet Readiness Center Southwest (FRCSW) 
product lines. 
Data from the FRCSW E-2/C-2 production line is analyzed. The data includes the number of discrepancy work 
orders created, the number of maintenance action forms created, the number of functional check flights, and the 
number of aircraft-inspection discrepancy reports received from customers. Critical areas examined include the 
number of defects discovered in the hangar, the number of defects not discovered until the aircraft arrived on the test 
line, and the number of defects that made it to the customer. The analysis of the data reveals that ConCert appears to 
effectively perform the quality verification function. Furthermore, the data shows that quality has improved; 
however, the source of the improvement cannot be linked solely to ConCert. 
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The Department of the Navy is the second largest consumer of petroleum within the Department of Defense; the 
DoN and has been charged by Navy leadership to reduce energy costs in the tactical forces. Energy conservation can 
be both a cost effective and relatively quick way to reduce energy. To better understand how the Navy can more 
effectively encourage energy conservation, this study reviews existing literature for relevant management and 
communication theory and practices, identifies and evaluates existing Navy energy-conservation programs, and 
interviews Navy tactical forces’ personnel regarding their perspectives on the effectiveness of current programs and 
their motivations for conserving. Results from published literature indicate that key factors affecting energy 
conservation behaviors include attitudes, cognitive understanding, motivation, leadership, and effective strategic-
communication practices. Assessments of existing programs result in a focus on two successful initiatives: the i-
ENCON program and the shipboard energy-management program. The benefits and drawbacks of these programs 
are discussed. Finally, interview results suggest several factors that may enhance or impede energy conservation 
efforts in the Navy, including the level of awareness of the problem, the importance of setting specific goals, the 
need for feedback on effective energy-conservation behaviors, the impact of material and social benefits, the 
importance of the role of leadership, the challenges and opportunities provided by Navy culture, the potential impact 
of process and policy barriers, and the importance of communication and outreach. Recommendations include the 
need to improve upon and expand existing programs; to tailor communication themes, messages, and channels to 
key audiences; to develop a risk communication plan; to design a process for evaluating conservation capabilities; 
and to support an integrated strategic-communication process. 
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AN ANALYSIS OF THE NAVAL INNOVATION LABORATORY’S VIRTUAL, WORK-
ENVIRONMENT-BASED, MANAGEMENT-INFORMATION SYSTEM FOR APPLICATION IN 
JOINT-SERVICE, EXPLOSIVE-ORDNANCE DISPOSAL (JSEOD) NOTIONAL CONCEPTS 
MANAGEMENT 
Stephen G. Keene–Lieutenant Commander, United States Navy 
Master of Business Administration–December 2009 
Advisors: Michael Boudreau, Graduate School of Business and Public Policy 
Douglas E. Brinkley, Graduate School of Business and Public Policy 
 
Joint-service, explosive-ordnance disposal (JSEOD) specialists uses the notional concepts process to assess the 
potential for existing or emerging technologies to satisfy EOD mission needs. Notional concepts are user-defined 
requirements whose ultimate aim is to produce an EOD tool or equipment item. The Notional Concepts process was 
created to facilitate development of new requirements, information flow, management decisions, and transition of 
funding from investigative research to sustained programs of record. Currently, there is no single site for the JSEOD 
community to receive, process, and manage notional concepts. The Naval Innovation Laboratory (NaIL) has a 
virtual, work-environment-based, management-information system for managing the U.S. Marine Corp’s urgent 
universal need dtatements (UUNS,) a program similar to the JSEOD’s notional voncept program. The purpose of 
this report is to analyze the NaIL’s management information system to determine if there are aspects of the program 
that the JSEOD community could use to better manage the lifecycle of their notional concepts. 
 
KEYWORDS: Notional Concept, Virtual Work Environment, Management Information System, Urgent Universal 
Needs Statement, Share Drive-Based Database 
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A SPENDING ANALYSIS OF GOVERNMENT-PURCHASE CARD BUYS FOR UNITED 
STATES NAVY DESTROYERS  
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Navy activities, especially ships, purchase the majority of the supplies with which they need to operate through the 
Naval Supply Systems Command using traditional requisitioning procedures as provided for by instruction.  Some 
purchases, however, are made by using commercial vendors and businesses, both in the local community and by 
electronic means through the Internet. The government-purchase card (GPC) program was instituted to minimize 
paperwork and facilitate the purchase of commercial goods and services from commercial businesses in the same 
manner as private citizens using their credit cards. The GPC is the preferred method to purchase and pay for supplies 
or services not exceeding the micro-purchase threshold. The current system for requesting material to be purchased 
with the GPC lacks visibility above the shipboard level. COMNAVSURFOR has specifically requested this study in 
order to satisfy two specific goals: to gain an understanding of the groupings of materials and services that the GPC 
has been used to purchase, and to layout a process for future implementation to gather information on monthly GPC 
procurements.  
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PUBLIC–PRIVATE PARTNERSHIPS IN DEFENSE-ACQUISITION 
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Low Hong Kuan– Defense Science and Technology Agency, Singapore 
Master of Business Administration–December 2009 
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Public–private partnerships (PPPs) in defense have gained momentum in various countries around the world over 
the past decade. This research project explores the experiences and evolutions of PPPs in the United Kingdom (UK), 
the United States (U.S.), Australia, and Singapore. Each of these countries has its own unique fiscal system, 
operating environment, and defense focus. It is timely to study how defense PPPs have evolved around the world 
since their inception in the UK in the 1990s. Through the study of these countries’ journeys into defense PPPs, the 
objective of this project is to first determine whether there are any key common denominators that steer the 
countries toward adopting PPPs to meet their defense needs; to determine whether PPPs are suitable for defense 
acquisitions; and to determine whether there are specific areas in defense that are more suitable than others for PPPs.  
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ESTIMATING THE RETURN ON INVESTMENT ON IMPLEMENTATION OF RADIO-
FREQUENCY IDENTIFICATION AT THE AMMUNITION-STORAGE WAREHOUSE AND 
THE 40TH SUPPLY DEPOT: KNOWLEDGE-VALUE ADDED AS A METHODOLOGY 
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B.A., RoK Military Academy, 2000 
Master of Business Administration–December 2009 
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Second Reader: Kenneth H. Doerr, Graduate School of Business and Public Policy 
 
The purpose of this project is to estimate the return on investment (ROI) of implementing radio-frequency 
identification (RFID) in the Korean inventory management context by using the knowledge value added (KVA) 
theory. The Korean ministry of national fefense (MND) has not only experienced continuous pressure from the 
government to reduce costs, but has also tried to improve productivity. To meet this challenge, the MND has 
adopted various new management techniques and technologies to improve the operational performance, cost-
effectiveness, and return on investment. 
Accordingly, the authors use the performance measurement methodology, the KVA approach, to estimate the 
ROI of one of these new technologies, i.e., RFID. The KVA methodology may prove to be a very useful tool for the 
MND. In particular, this framework gives decision-makers an idea of how an investment in RFID to support a 
redesigned inventory-management process is paying off. The KVA also provides management with a way to help 
manage costs. This tool can be applied to other areas in the MND to assess the potential ROI of new techniques and 
process redesigns before implementing them. 
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Second Readers: CDR Brett Wagner, USN, Graduate School of Business and Public Policy  
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Husbanding services are crucial elements of a port visit. In support of mission objectives, combatant commanding 
officers and sealift masters rely on contractors to act on the U.S. Navy’s behalf in coordinating the delivery of 
supplies or performance of services. Through the years, the cost of port services around the world has increased in 
various magnitudes. However, the U.S. Navy’s ability to track and analyze port-visit cost changes remains 
rudimentary. Current systems lack the functionality needed by the stakeholders to effectively and efficiently forecast 
port-visit costs.  
A web-based, modularized application is developed that stores and displays invoices, generates reports, and 
more importantly, forecasts future port-visit costs using the standard port-visit cost forecasting model for 
husbanding contracts. The forecasting function of the application provides two predictive methods, namely 
confidence interval estimator and exponential smoothing. The analysis clearly shows that low requirement 
variability improves the reliability of the interval, while a high frequency of port-visits increases the accuracy of the 
exponential smoothing results. The capabilities of the application provide stakeholders with a valuable tool to 
analyze port-visit requirements and costs trends. 
 
KEYWORDS: Husbanding Services, Standard Port-Visit Cost Forecasting Model, Husbanding Service Provider, 
Port-Visit Cost Reports, LOGREQ, CRAFT, WWCRAFT, LogSSR, LOGCOP, COMFISCS, FISCs, CLASSRON, 
TYCOMS, NAVSUP  
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THE FUTURE NAVAL AIR WING 
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This MBA project investigates the use of unmanned vehicles, specifically the Navy unmanned, combat, air system 
(N-UCAS), which can be employed and deployed in novel ways to gain access in the access-denied surface domain 
due to the proliferation of anti-ship ballistic missiles. The capabilities of N-UCAS, coupled with a new 
employment/deployment model, have the potential to allow the Navy to maintain the forecasted capacity of the 
future power-projection fleet while reducing the number of carriers. The savings from the reduction in the carrier 
fleet could allow smaller crafts, such as the joint high-speed vessel and the littoral combat ship, to be procured in 
larger numbers. This would help reduce current shortfalls in maritime security and cooperative engagement 
capacity. 
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The JSF program is a cooperative acquisition program involving the U.S. and eight partner nations; the goal is to 
design, develop, and produce a next-generation fighter. Although the program is led by the U.S., the participant 
nations cooperate to produce an affordable yet advanced aircraft by exchanging technology and information, 
investing in the program, and receiving commensurate returns. The allied nations will then possess an advanced 
aircraft that they could not afford to develop on their own. Therefore, in order to successfully execute this 
complicated aircraft program, the U.S. has implemented an unprecedented acquisition strategy that it envisions as a 
model for cooperation in future international programs. The best-value approach, international partners’ early 
involvement, and leveled program participation are salient features of this strategy. However, even with innovative 
approaches and strong management efforts, the program’s unit cost has increased 50 percent since 2001, with 
schedule delays of 2.5 years. In order to understand this complexity, this report analyzes the JSF program’s 
international cooperative-acquisition strategy, specifically investigating whether the JSF acquisition strategy is a 
useful model for prospective acquisitions and the nature of Turkey’s participation. 
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Advisors: Nicholas Dew, Graduate School of Business and Public Policy 
Cary Simon, Graduate School of Business and Public Policy 
 
The goal of this project is to learn how to build a smart organization. The objective is to collect and analyze 
experiential data on how to harness the collective intellect of a group in order to learn and adapt to changing 
environments. Personal interviews and a questionnaire are used to collect data from seven successful leaders in the 
private industry. The research concludes that there are three necessary attributes of a smart organization. First, smart 
organizations have a clear strategic vision that has been communicated throughout. Second, smart organizations 
have a culture of meritocracy that respects each individual’s ideas. Third, smart organizations have incentive 
programs that support the vision and culture. The author concludes that these three attributes are necessary, but not 
sufficient, to build a smart organization. High organizational intelligence can be realized only when the right people 
are brought together within a framework of strategic vision, meritocratic culture, and proper incentives. The 
principles for building a smart organization in the private industry can be applied to the military hierarchy without 
disrupting the discipline and effectiveness of units organized for combat effectiveness.  
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Scheduled-removal Component (SRC) cards provide aviation part information, such as flight-hours accumulated, 
last installed date, last removal date, and last depot-level inspection or overhaul date. When a naval aviation 
squadron receives an SRC-card-designated part not accompanied by its respective paper card, naval instruction 
restricts the part from being installed on the aircraft. This prevents the aircraft from flying, which directly affects 
squadron readiness levels and mission capability. The difficulty of adequate SRC-card custody and tracking lies in 
the current inter-organizational process. The objective of this project is to study the SRC-card process by examining 
its purpose, card production, and inherent custody imperfections. A product-lifecycle management (PLM) model is 
introduced for discussion and serves as a valuable concept for automated information system (AIS) implementation 
using unique identification (UID) technology. An AIS with UID transformation technology in a web-based 
environment embraces current Department of Defense mandates and can greatly reduce the millions of realized 
dollar losses associated with the current process. Improvement of the SRC-card custody process will virtually 
eliminate the loss of critical part documentation, which will lead to attributable increases in aircraft availability and 
squadron readiness throughout the naval-aviation community. 
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There is growing research that explores using an array of non-monetary incentives (NMIs) to attract and retain 
quality sailors. Non-monetary incentives used in this paper are homeport choice, billet choice, platform choice, and 
geographic stability. This research experiments with the cost of non-monetary incentives for potential reenlistment 
by using a linear-programming assignment-optimization model. The ICONIC (Identifying the Cost of Non-
Monetary Incentives) model is developed as a proof-of-concept mechanism to identify the cost of non-monetary 
incentives. 
A sample size of forty-five sailors and sixty billets is used to test the assignment model. Forty-one different 
scenarios are run with fifty-percent weight on both Navy preferences and sailor preferences that include a variety of 
NMI offerings. The same forty-one scenarios are run with a hundred-percent weight on Navy preference and 0 
percent weight on Sailor preferences, and vice versa, for a total of one-hundred and twenty-three different scenarios. 
The number of NMIs offered in each scenario is incremented as follows: five, ten, fifteen, twenty-five, and thirty-
five. PCS, training, and fit costs are used to calculate the cost of the NMIs. 
In general, the more emphasis placed on the Navy’s cost, the more sailor value decreases. Conversely, sailor 
value goes up when cost is ignored. Moreover, the sailor fit of a particular billet increases when cost is ignored. The 
key component of the objective function is to minimize the Navy’s cost and increase value to the sailor. In general, 
the model’s results prove successful and show a logical connection between the philosophical idea of how cost 
might behave as the number of NMIs offered increases and the heuristic assignment methodology. 
This proof-of-concept will continue to revolutionize the most economical way to attract and retain sailors. 
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This research analyzes United States Transportation Command acquisition (TCAQ) using the GAO framework for 
assessing the acquisition function at federal agencies. In 2008, USTRANSCOM applied for and received head-of-
agency authority to manage its acquisition programs, resulting in TCAQ’s restructuring to include program 
management. The objective of this research is to compare organizational structure, processes, and critical success 
factors using the GAO framework to derive a web-based survey, including conducting semi-structured interviews 
with TCAQ professionals and stakeholders. Recommendations include: continue the use of cross-functional teams to 
maintain the collaborative environment within the organization; continue using “director’s calls” and evaluate the 
efficacy of current performance metrics; consider establishing an intern program to train entry-level project 
managers; and encourage and fund graduate education for applicable employees. 
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This paper uses simulation modeling and process analysis to identify efficiencies that can be gained to improve 
capacity and flexibility of the Naval Expeditionary Logistics Support Group training and evaluation unit. The 
primary objectives are capacity planning in the aggregate and increasing capacity by identifying instructor 
qualification process constraints. The researchers first use aggregate planning methodology and determine that 
demand exceeds capacity. Arena simulation software is subsequently utilized to simulate the instructor qualification 
process to determine average total time in the system and to extract the non-value added processes. The study finds 
that newly assigned instructor candidates are subject to an inordinately long training period respective to their tour 
length to achieve qualification for cargo handling training and evaluation. Reasons for long training periods include 
a lack of feeder rates, inconsistent demand, and multiple qualification objectives for each instructor. It is determined 
that by changing instructor qualification processes and adding civilian personnel to the training process, non-value-
added time can be drastically reduced, increasing the percentage of time that members are fully qualified for tasking 
during a prescribed assignment to TEU. These recommendations result in an effective increase in personnel for 
tasking without increasing personnel manning assignments. 
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The purpose of this MBA project is to determine if a student’s grade-point average (GPA) while attending the Naval 
School, Explosive Ordnance Disposal (NAVSCOLEOD) is an accurate predictor of graduation. This project is 
conducted with the sponsorship and assistance of the Center for EOD and Diving, as well as NAVSCOLEOD. This 
project serves to verify whether the graduation-prediction model currently in use at NAVSCOLEOD is valid. The 
regression equation used in the graduation prediction model is updated with student data from 2004–2008.  
NAVSCOLEODINST 5420.1U claims the model predicts successful completion of training for 95% of 
graduates who experienced a setback, and that the model is far more accurate overall than the traditional Academic 
Review Board (ARB) process. Based on student data from 2004–2008, the model predicts that 94.1% would 
graduate and 5.9% would fail. This is not within the specified requirements of NAVSCOLEODINST 5420.1U.  
It is concluded that the methodology used in the current graduation-prediction model is not a true portrayal of 
student graduation or failure. This model proceeds from outcome to prediction, instead of the other way around. 
Another approach that more logically proceeds from prediction to outcome and gives a clearer understanding of 
model accuracy is discussed.  
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The focus of this MBA project is an event study of the historic, daily, stock-price returns of select defense-aerospace 
firms after the announcement of a corporate consolidation. The analysis includes the historic stock prices of Boeing, 
Lockheed Martin, Northrop Grumman, and Raytheon, and examines instances of statistically significant abnormal 
returns based on estimates derived from the concurrent activity of the S&P 500 index, while considering two areas 
of primary focus. The first area of focus is to determine how quickly the market absorbs the corporate consolidation 
announcement by examining the absolute maximum return on the day of or the day following the announcement. 
The second area of focus is with regard to how accurately the information is absorbed by the market, a question that 
is explored through the examination of abnormal returns on the 10th, 20th, and 40th day following the corporate 
consolidation announcement. 
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Error-correcting codes play a vital role in every real digital-communication environment and storage process. Reed-
Muller codes are among the oldest, simplest, and most elegant error-correcting codes. When information is sent 
through a network over long distances or through a variety of channels, where errors might occur in the transition, 
error-correcting codes, like Reed-Muller codes, can correct these errors. This correction process provides the 
network with an improvement in throughput and efficiency. Therefore, the efficient use of these codes is more than 
a critical issue.  
A contribution of this thesis is a new way of fast generation of 1st and 2nd order Reed-Muller codes and a 
category of 2nd order subcodes. In addition, this new algorithm allows a compact way to represent 1st and 2nd order 
Reed-Muller codes.  
This expansion algorithm is appropriate where the fast, real-time generation of low-order Reed-Muller codes is 
needed. Using this highly compressed form of codewords, the authors can quickly expand to any full codeword. In 
this thesis, the hardware implementation for this algorithm is also demonstrated.  
It is also shown that using just eight blocks of 4-bits, all 1st order Reed-Muller codes can be quickly generated. 
In addition, for 2nd order Reed-Muller codes, a new concatenation method using all sixteen possible 4-bit 
combinations is presented. Finally, using eight 4-bit words, the authors can quickly construct a new category of 
subcodes of the 2nd order Reed-Muller code with minimum distance d=8 and some other good properties. 
Additionally, it is proven in this thesis that the format of the algebraic normal form of the fast construction of 
2nd order Reed-Muller subcodes is . Combining this property with the low distance of these subcodes 
makes them worthy of further investigation concerning their performance. 
In addition, by reversing the new algorithm, a new, efficient way to correct errors occurring in this word is 
demonstrated. This is equivalent to compressing the received word. The “reverse” algorithm applies to cases of 
storage processes and to communication-oriented applications where automatic response request (ARQ) is used. 
Furthermore, the state-of-the-art of the covering radius problem for Reed-Muller codes is presented in this 
thesis. This has been the subject of investigation for many researchers in the area, and a complete resolution of the 
problem still eludes us. Some recently found results of estimates of the covering radius of Reed-Muller codes are 
summarized and presented. Some of the methods of computations, even without using the help of computers, are 
also presented. In addition, the main properties of Reed-Muller codes are analyzed.  
The covering radius problem is very important because it provides insight into the practical problem of 
constructing codes having a specified length and dimension. 
Based on the analysis of this thesis, it is concluded that the proposed methods of fast and memory-efficient low-
order Reed-Muller codes, as well as some category of subcodes of 2nd order Reed-Muller codes, is quite 
challenging and promising. 
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A novel system is developed for the imaging of carrier transport within semiconductor nanostructures by operating a 
near-field scanning optical microscopy (NSOM) within a scanning electron microscope. Luminescence associated 
with carrier recombination is collected with high spatial resolution to monitor the motion and recombination of 
charge generated by use of an electron beam as an independent point source. Light is collected in the near field from 
a scanning fiber using tuning fork feedback in an open architecture combined AFM/NSOM system allowing for 
independent motion of sample and tip. From a single image, it is possible to obtain a direct measure of minority-
carrier diffusion length. This technique has been used in the near-field collection mode to image the diffusion of 
holes in n-type GaN-AlGaN core-shell nanowires, unintentionally doped GaN nanowires, and p-type GaN 
nanowires grown via Ni-catalyzed MOCVD. Measurements are made on tapered nanowires ranging in diameter 
from 500 to 800 nm, with lengths up to ~ 30 µm. The average 1-dimensional carrier diffusion length is measured to 
be 1.3 +/- 0.2 µm for GaN/AlGaN core-shell, 0.96 +/- 0.25 µm for the uncoated GaN wires, and 0.65 +/- 0.35 µm for 
the p-tpye uncoated GaN nanowires in the low injection limit.  
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Radar imaging is an area of tremendous interest because radar-based systems are perhaps the only all-weather, long-
range, remote-sensing systems. However, radar’s continued utility and application in wide-ranging areas is 
fundamentally dependent on the ability to produce high-quality artifact-free imagery. To date, the use of radar to 
identify and image moving objects remains of great interest. It is well known that motion in the scene gives rise to 
mis-positioning or streaking when target motion is not properly addressed. Many techniques have been developed to 
handle moving objects, but these techniques typically make use of the start-stop approximation, in which a target in 
motion is assumed to be momentarily stationary while it is being interrogated by a radar pulse. 
A new, linearized imaging theory that combines the spatial, temporal, and spectral aspects of scattered waves 
has been developed. This thesis studies the performance of this new imaging scheme. It also shows that the behavior 
of the imaging system is dependent on the aperture geometry and choice of radar waveforms transmitted. 
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Developing the Free Electron Laser (FEL) as a weapon is of high interest to the United States Navy. Through 
simulation of the generic configurations of an oscillator and amplifier FEL, this thesis aims to gain insight into the 
performance of an FEL and the effects of electron beam misalignments. Simulation results are compared to an 
existing experiment, and similarities and differences are explored.  
Additionally, a new cathode test cell is designed. Electrostatic-cathode test-cell designs are proposed and a 
recommendation for future design and construction is made.  
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The purpose of this study is to drive a planar shock wave into a layer of sand for use in armor effectiveness studies. 
Authors propose to use an explosively driven flyer plate to impact the sand layer and launch a shock wave. In 
detail, this concept is to use a slanted flyer plate, with an explosive layer underneath it, and accelerate the flyer plate 
by detonating the explosive. As the resulting detonation wave runs through the explosive layer, it pushes the flyer 
plate. If all the geometry is carefully designed and the flyer plate/explosive layers are precisely positioned, a flat 
flyer plate that travels on the order of 1 to 2 km/s toward a layer of sand will be produced. The subsequent impact 
will generate a shock wave within the sand that will eventually accelerate the sand with a flat top profile toward the 
intended target, thus achieving a flat sand-loading profile on the target. 
Success in these experiments will allow the testing of various armor designs for effectiveness in mitigating this 
threat. Since these experiments are conducted on a laboratory scale, armor testing can be done in a timely and cost-
effective manner.  
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Several articles have been written on micro-electro-mechanical system (MEMS)-based microphones, including 
directional sound sensors, mimicking the hearing of the Ormia Ochracea fly. Determining the operating 
characteristics of such directional sound sensors requires an understanding of the interaction of the incident sound 
field with the MEMS structure. Previous work at the Naval Postgraduate School concentrated on developing a finite 
element model that used either a force applied to the sound sensor or the far field of a point source to represent the 





In this thesis, a compact model is developed using the COMSOL Multiphysics finite-element code to represent 
the incident-plane sound wave, with a perfectly matched layer and radiation condition to eliminate sound energy 
reflection from the outer boundary.  
The model is used to simulate the response of the sensor as a function of incident direction of the sound wave. 
The amplitude response of the sensor’s bending frequency demonstrates a cosine dependence on the angle of 
incidence of the incoming sound wave. However, the amplitude at the sensor’s rocking frequency shows a product 
of cosine and sine directional dependence. Finally, the substrate surrounding the sensor is introduced into the model. 
The introduction of the substrate results in increased amplitude response from the sensor. The simulated results, 
including the substrate around the sensor, agree well with experimental measurements. 
It is found experimentally that the sensor detects the sound pressure gradient (particle velocity) rather than the 
pressure, as originally envisioned. 
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This thesis presents the theoretical modeling of a terahertz (THz) sensor based on a flexible bi-material cantilever 
that performs thermal deformation under THz illumination. This thermal deformation is induced by the large-
mismatch thermal-expansion coefficient of two materials. As THz radiation illuminates on the absorber plate, the 
temperature of the structure increases, causing the cantilever to deflect. The magnitude of the deflection can be 
measured electronically or optically, which gives a measurement of the input THz signal. The bi-material structure 
in this thesis is composed of a silicon-dioxide cantilever beam, with regions coated with aluminum. The effect of the 
thickness of two layers on the bending, response time, signal-to-noise ratio is discussed. The maximum bending 
angle can be found in the results from the example of silicon dioxide with a thickness layer from 700nm to 1400nm. 
The imbalanced stress due to the fabrication process is taken into account to compare with simulation results to 
provide a better assumption on thickness selection. 
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Wide bandgap semiconductors, such as Zinc Selenide (ZnSe), have become popular for ultraviolet (UV) 
photodetectors. ZnSe has a higher photosensitivity compared to silicon-based detectors due to its larger bandgap. Its 
capability of turning optical power into valuable electrical signals makes it suitable for measurement and recording 
of UV exposure for military personnel. The prospect of ZnSe’s unique medical and military applications is the 
driving force of this study. This thesis presents characterization of performance of UV detectors using ZnSe-based 
Schottky diodes. There are a total of 15 photodetectors involved in this study. Three sets, each consisting of five 
photodetectors, are designed to detect Ultraviolet-A (320–400 nm), Ultraviolet-B (290–320 nm), and a combination 
of both (UV-A and UV-B) wavelength ranges. The 15 detectors are analyzed for their photosensitivity using a 
photocurrent measurement system. Each diode’s responsivity (ampere per watt) is determined as a function of 





the current-voltage (IV) characteristics of the photodetectors. Each photodiode’s current response is plotted as a 
function of both reverse- and forward-biased voltages and compared with the expected behavior. 
 
KEYWORDS: Zinc Selenide, Photodetectors, Ultraviolet, Schottky, Responsivity, Current-Voltage, Depletion 
Region, Bandgap, Melanoma, Dark Current, Forward Biased, Reverse Biased 
 
 
SIMULATION AND DESIGN METHODS FOR FREE-ELECTRON LASER SYSTEMS 
Robert A. Neuerman–Lieutenant, United States Navy 
B.S., Rensselaer Polytechnic Institute, 2004 
Master of Science in Applied Physics–December 2009 
Advisors: William B. Colson, Department of Physics 
Joseph Blau, Department of Physics 
 
Modeling and simulation have proven invaluable in the design of various systems and the planning of many 
experiments since the free-electron laser was invented in the 1970s. This thesis illustrates methods used for these 
tasks and for the validation and development of further theory. FEL systems and their components are described, 
including a brief discussion on how they fit into design considerations. The basic theory of FEL operation is 
reviewed, including the resonance condition, FEL wave and pendulum equations, and the concepts of undulator 
taper, extraction, and beam quality. Two computer programs used for FEL simulation (FEL3D/FEL4D, developed at 
the Naval Postgraduate School, and Ginger, developed at the Lawrence Berkeley National Laboratory) are discussed 
and compared and then applied to specific FEL cases. The cases studied serve to evaluate key performance 
characteristics of FELs. The final case study directly compares output from the two programs. 
In addition to this type of physics simulation, computer tools are also vital for component design. Relevant 
methods are illustrated using the example of an electrostatic cathode test-cell and drawings made using the Los 
Alamos National Laboratories design tool, Poisson Superfish. After reviewing the principles involved and system 
constraints, a new test cell is designed for use with future NPS experiments. The effects of anode-cathode spacing 
and anode-aperture size are examined for two different anode configurations. Recommendations are provided for 
future design iterations. 
 
KEYWORDS: Free-Electron Lasers, FEL Simulations, Undulators, FEL Oscillators, FEL Amplifiers, Diamond 
Field-Emitter Arrays, Field Emission Cathodes, Cathode Test Cell 
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Understanding whether recoil forces are seated in the rails of any electromagnetic launch technology, including 
railguns, is critical for efficient development and design. Several theoretical and experimental researchers have 
produced multiple published papers characterizing rail recoil. These papers are not definitive and often conflict. An 
experiment is developed that allows for the simultaneous measurements of the quasi-static Lorentz force on the 
armature and rail recoil. The primary challenge in quantifying these forces is removing the mechanical coupling 
required to construct the necessary circuit while maintaining electrical connectivity. Liquid metal Ga/In eutectic is 
used to conduct electricity while mechanically decoupling the rails from the rest of the circuit. Force measurements 
show that the force on the armature increases as the square of the current while the indicated reaction force on the 
rails is an artifact of the experiment. These recoil forces measure <1% of the force on the armature. It is concluded 
that the recoil, or corresponding equal and opposite reaction force to the force on the armature, is not seated in the 
rails. 
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Current, active imaging algorithms for moving targets suffer from issues of incorrect positions (spatial) and 
streaking artifacts (temporal). Using the Cheney/Borden procedure, the authors investigate combining the spatial, 
temporal, and spectral aspects of real and synthetic aperture radar images. The Cheney/Borden algorithm is coded to 
include the target velocity, include an appropriate threshold, and illustrate how multistatic radar can determine a 
target’s location in phase space. By running simulations on single and multiple moving targets, it is shown that an 
iteration of velocity and position choices for targets enhances the correlation map for multistatic radar systems.  
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The deep ocean is characterized by sound propagation that can support wide-area surveillance through the use of 
distributed acoustic sensors near the seabed. Such a deep-water sensor network is potentially enabled by phenomena 
such as Reliable Acoustic Path (RAP) and Deep Sound Channel (DSC), through which undersea network nodes can 
transmit and receive data across long distances. To provide a theoretical understanding of system effectiveness, the 
Bellhop acoustic modeling program is used to predict sensor coverage and communications range.  
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Deep (~1000 m) currents were observed off California from August 1994 to September 2009 using current meters 
and RAFOS floats. Current meter data were collected at nine locations for time periods ranging from two months to 
76 months. A total of 144 months of float data were collected. Analysis of current meter data includes histograms, 
progressive vector diagrams, stick plots, kinetic energy and rotary spectra, stick plots, means and standard 
deviations. Float data are analyzed using trajectories and calculating means, standard deviations, and diffusivities.  
For current meter data, semidiurnal tidal energy dominated the kinetic energy spectrum, anticyclonic rotary 
motion exceeded cyclonic motion, kinetic energy was typically an order of magnitude greater than for diurnal 
frequencies, and kinetic energy decreased about an order of magnitude as depth increased by 1000 m. The mean 
speed for current meter (float) data was 6.1 (4.0) cm/s and alongshore variability exceeded across shore variability. 
Two floats were entrained in mesoscale eddies, one cyclonic and the other anticyclonic; the eddies moved westward 
at a speed of about one cm/s. Seasonal variability along the continental slope was marked by late summer or early 
fall warming; eddy kinetic energy was minimum in February, 3 cm2/s2. 
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The objective of this research is to develop beam-jitter control methods for a high-energy laser (HEL) testbed. The 
first step is to characterize the new HEL testbed at the Naval Postgraduate School. This includes determination of 
natural frequencies and component models that are used to create a MATLAB/Simulink model of the testbed. 
Adaptive filters using filtered-X, least-mean squares (FX-LMS) and filtered-X, recursive-least square (FX-RLS) 
are then implemented. Disturbance sources include narrowband mechanical vibration of the optical bench and 
broadband atmospheric turbulence (simulation only). A feedback controller with adaptive filter (or feedback-type 
adaptive filter) is applied to a multi-rate video-tracking loop, which requires precise plant identification to prevent 
instabilities. A strap-down, inertial-reference unit (IRU) system is investigated using a reference laser, a position 
sensing device (PSD), a fiber-optic gyro, and a fast steering mirror. The controller of the strap-down, IRU system 
consists of a feed-forward gyro signal in parallel with a feedback PSD signal. A video-tracking control system is 
simulated and tested on the HEL testbed. The IRU strap-down controller is simulated, and preliminary tests are 
conducted. Simulation and experimental results demonstrate superior performance over classical control methods. 
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Pulse detonation engines (PDEs) have the potential to significantly improve the efficiency of a variety of internal 
combustion engine designs. This efficiency improvement hinges on the ability of the engine to detonate a fuel/air 
mixture through deflagration-to-detonation transitions at 60 to 100 times a second. A major breakthrough in 
reducing the cycle-time of a pulse detonation device is through the use of a transient plasma ignition (TPI) system 
vice the normal capacitive discharge ignition (CDI) system. The TPI system deposits an equivalent amount of 
energy as the CDI system, but in a fraction of the time and over a larger combustor volume. The TPI also creates 
high quantities of OH due to the high density of energetic electrons produced by the TPI event. The combination of 
decreased energy-deposition time, larger ignition volume, and a high density of free radicals reduces the flame 
kernel growth-time, which in turn creates a choked flame condition more rapidly. This thesis characterizes the flame 
kernel growth following a transient plasma ignition event for various combustor inlet configurations so as to better 
understand the flame patterns within the combustion chamber. High-speed images of the combustor are taken from a 
side profile and an end view to observe the flame growth. Time from ignition event until initial flame kernel 
observation and from ignition event until fully developed flame are gathered from the images and plotted to find the 
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Future space telescopes must maintain lower mass of the mirrors to keep launch cost down while increasing the size 
and performance of the space telescope. Although much work has been done in both adaptive optics and robust 
control, this thesis explores the application of several multi-input, multi-output controller designs for wavefront 
control of a segmented mirror telescope with 936 actuators and 732 sensors. This thesis builds on previous robust 
control design by combining classical control with an  robust controller on a singular-value decomposition-
reduced model. It also presents reduction using Zernike polynomials and applies it to the integral control model as 
an alternate to singular-value decomposition model reduction. 
All methods are able to meet the 10 Hz bandwidth by design. Therefore, the analysis shows that there are 
several trade-offs that can be made based on control-system size and desired performance. The  controller is 
combined in parallel with the integral controller for this thesis. The analysis shows that the parallel combined 
controller outperforms all other controllers; however, the cost analysis shows that a simpler Zernike reduced model 
can achieve slightly reduced performance at a much lower cost. 
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Agile warfighter support, restrictive budgets, and complex adversaries are potential drivers for the United States to 
shift to smaller, simpler space payloads. Recent progress in miniaturized space-system technologies may make it 
possible for nanosatellites to complement today’s large, extremely high-reliability, single-mission satellites with 
smaller, less costly platforms that greatly reduce development, integration, and launch timelines. To fully realize this 
transition, academia and industry must make additional technological advances in all supporting satellite 
subsystems. This thesis focuses on the design, simulation, and hardware testing of a nanosatellite electrical-power 
subsystem. 
Thesis efforts center on investigating the feasibility of using commercial, off-the-shelf power-management and 
distribution systems in a CubeSat-based design for a tactically useful earth-imaging satellite. Criteria are developed 
to select one power system from among those considered. Extensive analytical simulation, electrical testing, and 
environmental testing is conducted in the context of TINYSCOPE’s mission parameters. Tactical Imaging Nano-Sat 
Yielding Small-Cost Operations and Persistent Earth-Coverage (TINYSCOPE) is an ongoing collaborative project 
of the Nanosatellite Advanced Concepts Laboratory and the Small Satellites and CubeSat Laboratory, both at the 
Naval Postgraduate School in Monterey, California. 
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In order to enhance the performance of pulse detonation combustors (PDCs), an efficient deflagration-to-detonation 
transition (DDT) process is critical to maintain the thermodynamic benefits of detonation-based combustion systems 
and enable their use as future propulsion or power generation systems. The DDT process results in the generation of 
detonation and can occur independently, but the required length is excessive in many applications and also limits the 
frequency of repeatability. Historically, obstacles have been used to reduce the required distance for DDT; this often 
results in a significant total pressure loss that lessens the delivered efficiency advantages of PDCs. This thesis 
evaluates various swept-ramp obstacle configurations to accelerate DDT in a single event PDC. Computer 
simulations are used to investigate the three-dimensional disturbances caused by various swept-ramp configurations. 
Experimental tests are conducted using various configurations that measure combustion shockwave speed and flame 
front interactions with the swept-ramp obstacles. Detonation is verified across the instrumented section through 
high-frequency pressure transducers, and experimental data proves that swept-ramp obstacles successfully accelerate 
the DDT process with minimal pressure losses.  
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This thesis researches different star-pattern recognition and attitude-determination algorithms for a three-axis 
rotational spacecraft. A simulated star field is suspended above the experimental three-axis spacecraft simulator to 
provide a reference for the star-pattern recognition algorithms. A star-field inertial-reference-frame database of stars 
is developed with the simulator at zero attitude. The angle, planar triangle, and spherical-triangle star-pattern 
recognition algorithms are then used to identify which stars are within a camera’s field of vision. The imaged stars 
are then matched up to the corresponding stars within the testbed database. With the imaged stars identified and the 
corresponding inertial-frame reference data, the testbed’s attitude is determined using the least-squares, TRIAD, and 
Quaternion Estimator (QUEST) attitude-determination algorithms. On the three-axis simulator, an iterative 
algorithm is developed to demonstrate increasing star tracker accuracy with each updated A matrix.  
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Earth imaging satellites have typically been large systems with highly accurate and expensive sensors. With the 
recent push for operationally responsive space, earth imagining has become potentially achievable with small and 
relatively inexpensive satellites. This has led to research currently underway to develop very small, low-cost, 
imaging satellites that can produce useful operational-level and tactical-level imagery products. This thesis 
contributes to that effort by developing a detailed design for the attitude-determination system for a tactically useful, 
earth-imaging nano-satellite. Tactical Imaging Nano-Sat Yielding Small-Cost Operations and Persistent Earth-
Coverage (TINYSCOPE) is an ongoing investigation at the Naval Postgraduate School; TINYSCOPE concerns the 
use of a nano-satellite, based on the CubeSat standard, to achieve earth imaging from LEO orbit.  
A detailed design of the attitude determination system includes sensor selection and characterization and high-
fidelity simulation via MATLAB/Simulink. The attitude determination system is based on an extended Kalman 
Filter using multiple sensor types and data rates. The sensors include a star tracker, a sun sensor, a gyroscope, and a 
magnetometer.  
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Electron Beam Induced Current (EBIC) measurements are performed on GaN nanowires to determine minority-
charge carrier-diffusion length, . Although EBIC has been used to characterize bulk and thin film materials, very 
little is known about near-contact transport in GaN nanowires. The results obtained from EBIC will be compared 
against those obtained from a novel near-field scanning optical microscopy (NSOM) method developed at the Naval 
Postgraduate School, which provides an alternative method for the determination of . Two types of nanowires 
are investigated: n-type GaN/AlGaN (core-shell) nanowires and unintentionally doped (UID) n-type GaN uncoated 
nanowires. By exciting the nanowires using an electron beam in the SEM, the EBIC signal collected at the metal-
semionductor Schottky contact represents a diffusive current. Diffusion length can then be extracted from the spatial 
variation of the EBIC signal. The diffusion length of holes in the GaN/AlGaN wires is measured to be 1.2  ± 
22% and the diffusion length of holes in the UID GaN uncoated wires is measured to be 0.40  ± 24%. The 
results demonstrate the dependence of diffusion length on the diameter and surface behavior of the nanowire. 
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The new imaging theory developed by Cheney and Borden, which incorporates target motion during data collection 
for the imaging process, is studied. The subject of radar imaging from scattered waves is explored and incorporated 
into the new imaging approach. A simulation model using MATLAB is developed to simulate the imaging algorithm 
and validate the performance. It is shown that the new imaging scheme is well behaved and is linear shift invariant 
when the data are ideal. It is also shown that the geometry of the transmitters and receivers affects the behavior of 
the imaging system. 
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Several authorship-attribution studies have speculated about the existence of a link between topic cues and author 
style features. This research presents a novel experimental protocol for measuring the impact of topic features on 
author-attribution predictive models. Authors call this technique “novel topic cross-validation,” and it consists of 
holding out a single topic in a test set and iterating over choices of held-out topic to compute an average 
performance score. 
Using the New York Times Annotated corpus, a subset procedure is performed to build a sub-corpus of 18,862 
documents, 15 authors, and 23 topics. With this sub-corpus, a novel topic cross-validation is performed. These 
experiments differ from previous attempts to model topic/author influence in scope; previous methods were limited 
to three or fewer topics or authors. Having a larger set of topics and authors should provide researchers with a 
greater opportunity to explore the variability of style cues represented in sets of authors, as well as the confounding 
influence of topic. For this reason, document/author/topic identifications are supplied so that researchers can build 
upon this work in a reproducible fashion. 
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Authentication is a fundamental aspect of information security in enabling the authenticity of the source of 
information to be determined. Among several electronic authentication mechanisms available today, deploying the 
right authentication mechanism will protect information against its envisaged threat(s) in the designated operating 
environment. This study attempts to create a taxonomy (classification) for current operational-authentication 
protocols, and show how the taxonomy could help determine the appropriate protocol to meet a particular operating 
environment’s authentication needs. The approach used in this study’s taxonomy development is to perform 
functional decomposition of the protocol in terms of the functionality it provides, the mechanisms it utilizes, and the 
key elements in facilitating its operation. This enables a breaking-down into the fundamental building blocks of 
what makes up the protocol. The development of the taxonomy in this way enables different perspectives and 
analyses of the protocols’ capabilities and their applicability.  
The basic idea of authentication via proof of possession of a secret, whether it is symmetric or asymmetric, 
applies for all categories of authentication protocols under study. Several use cases are put forth that illustrate how 
the classification can be leveraged to facilitate analysis of the applicability of the protocol for implementation in a 
given targeted environment. 
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This thesis examines the challenges involved in the concept-refinement phase of the acquisition process of a 
complex system. The technical feasibility of using the Goal Question Metric methodology as part of the concept-
refinement phase of the requirements analysis is investigated. Use case analysis and activity diagram modeling are 
used to analyze the workflow of a generic concept-refinement process. Statechart assertions and runtime execution 
monitoring are then used to formally specify the process and check for compliance to the process during its 
enactment.  
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The move towards e-government has seen many institutions place special focus on the need for security, especially 
that of authentication. Single-factor password-based systems have been proven inadequate in safeguarding online 
financial and e-government service transactions. Industry adoption of two-factor authentication (2FA) has also been 
piecemeal. To mitigate these deficiencies, the Singapore Government, in 2008, put forth a call-for-collaboration 
seeking industry and academic participation in defining a national authentication framework, with the dual aim of 
providing for a national-level 2FA system and broadening the market for authentication services; and, in so doing, 
providing the user with a better authentication experience. This thesis details, discusses, and compares the various 
token types and identity frameworks (PKI, SAML, WS-F, OpenID, and Infocard) that make up an authentication 
system. Recommendations are provided on the best combination of technologies, protocols, and standards that, 
when implemented, would both fulfill the requirements of the CFC and position it well for future enhancement. 
 
KEYWORDS: National Authentication Framework, PKI, SAML, WS-F, OpenID, Cardspace 
 
 
DISTRIBUTED PASSWORD CRACKING 
John Crumpacker–Lieutenant, United States Navy 
B.S., United States Naval Academy, 2004 
Master of Science in Computer Science–December 2009 
Advisor: George W. Dinolt, Department of Computer Science 
Second Reader: Christopher Eagle, Department of Computer Science 
 
Password cracking requires significant processing power, which in today’s world is located at a workstation or home 
in the form of a desktop computer. Berkeley Open Infrastructure for Network Computing (BOINC) is the conduit to 
this significant source of processing power, and John the Ripper is the key.  
BOINC is a distributed data-processing system that incorporates client-server relationships to generically 
process data. The BOINC structure supports any system that requires large amounts of data to be processed without 
changing significant portions of the structure.  
John the Ripper is a password-cracking program that takes a password file and attempts to determine the 





verify the strength of their password security policy. This thesis details the inner workings of BOINC, John the 
Ripper, the merger of the two programs, and the work required to test the system to its full capability. 
 
KEYWORDS: Computer Forensics, Passwords, Password Cracking, Distributed Computing, Cloud Computing 
 
 
CROSS NETWORK SHARING FOR A HANDHELD DEVICE-BASED DISTRIBUTED SYSTEM  
Hong Aik Lee–Civilian, Singapore Technologies Engineering, Ltd. 
B.E., Nanyang Technological University, 2001 
Master of Science in Computer Science–December 2009 
Chey Hock Sim– Defense Science and Technology Agency, Singapore 
B.E., Nanyang Technological University, 1997 
Master of Science in Computer Science–December 2009 
Advisor: Gurminder Singh, Department of Computer Science 
Second Reader: Arijit Das, Department of Computer Science 
 
TwiddleNet leverages on smart phones to facilitate information sharing among first responder teams during 
humanitarian aid and mass casualty scenarios. Situational awareness and relief effort coordination can thus be 
derived from timely shared information. In view of large-scale disaster-relief efforts, TwiddleNet is likely to operate 
in multiple sites with unique network establishments. This thesis focuses on testing various scenarios for a cross-
network information-sharing operation. A new architecture based on the study of Nokia Mobile Server concepts and 
existing TwiddleNet operating models is also included. 
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Military decision making in this current age of warfare requires effective and expedient action in response to threats.  
In the domain of ballistic missile defense (BMD), response actions must be near automatic in order to be effective. 
This work discusses policy automation systems and suggests a BMD system that takes into account the automation 
of rules-of-engagement (ROE) policies; an architecture for such a system is presented.  
Automated policies govern the decision-making processes of the system. Given accuracy/success and elapsed 
time in missile defense, it is not feasible for humans be in the decision loop other than for making overrides. The 
computer is required to do all the policy checking, monitoring, and enforcement. The ROE policy automation is a 
vital link to the ultimate success or failure of a BMD program.  
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The creation of a configuration vector file used to initialize the Least Privilege Separation Kernel (LPSK) of the 
Trusted Computing Exemplar (TCX) project to an initial secure state is currently a tedious and error-prone manual 
process. A software application that removes many of the complexities of creating a valid configuration vector file is 
needed. 
This thesis describes the first steps taken to design and implement a graphical user interface (GUI) 
configuration vector tool that enables a user to easily create valid configuration-vector files (both human-readable 
and binary). The tool allows a user to focus on the meaning of the configuration vector rather than on the syntactic 
details of the file. 
A prototype of the configuration vector tool is successfully designed, implemented, and tested in this thesis. The 
prototype provides the first functional GUI software application that creates configuration vector files. The logical 
design of the tool will permit further extensions to be readily incorporated. 
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The U.S. Army Contracting Command National Capital Region Contracting Center (ACC-NCRCC or NCRCC) 
incorporates the Army’s Contracting Center of Excellence (CCE) and the U.S. Army Information Technology, E-
Commerce and Commercial Contracting Center (ITEC4). CCE provides contracting support to the Army Secretariat 
and the Army Staff. ITEC4 provides worldwide information-technology contracting support and procures enterprise 
information-technology support and equipment for Army and Department of Defense activities (ACC, 2009, n.p.). 
The purpose of this research is to measure the turnover rate of the NCRCC’s contract specialists, assess its contract-
management capability-process maturity, and determine if a relationship exists between the two. 
Research for this study consists of collecting NCRCC contract-specialist statistical data and qualifications from 
NCRCC human resources for the 12-month period observed and using it to calculate the turnover rate. The research 
also includes deploying survey questions to the NCRCC workforce to assess its contract-management process-
capability maturity.  
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The secessionist conflict in the southern Philippines erupted in the 1970s to assert Muslim self-determination and 
establish a Bangsamoro state. Despite the government’s peace efforts, the conflict persisted for more than four 
decades, causing instability and hindering progress in the region. 
For centuries, Muslim Sultanates dominated and ruled Mindanao and Sulu based on Islamic laws and practices. 
However, colonization and post-colonial influence significantly altered the Muslims’ distinct identity as a dominant 
ethno-religious group of people. Notwithstanding strong Muslim resistance, colonial and post-colonial rule prevailed 
and eventually transformed the Muslims as the minoritized group in Mindanao.  
This study evaluates the impact of colonial and post-colonial land-ownership and migration policies on the rise 
of the Muslim secessionist conflict, and finds that Muslims were discriminated, marginalized, and dispossessed of 
their ancestral lands and domination in Mindanao. The Muslim resentments and grievances that developed over time 
fueled the rise of the contemporary secessionist conflict in Mindanao.  
Moro ancestral domain and territory were vital and contentious issues in the efforts to settle the secessionist 
conflict. A deeper understanding of the complexities of this problem is key to finding a viable solution for a lasting 
settlement of the Muslim conflict in Mindanao. 
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In the Darfur region of Sudan, violent conflict between the Government of Sudan—supported by the Janjaweed 
militias drawn from the Arab community and the rebel groups drawn predominantly from the three African tribes 
(the Fur, Massalit, and Zaghawa)—has been depicted largely as an Arab–African war. This conflict has witnessed 
massive displacement of the population (with 2.7 million internally displaced persons and approximately 250,000 
living as refugees in Chad), destruction of property, and continued suffering despite the signing of the Darfur Peace 
Agreement in 2006.  
The origins of this conflict are explored and the factors that prolong it are described. Using Darfur as a case 
study, this thesis promotes a conflict resolution mechanism based on traditional conflict-resolution methods intended 
to facilitate the rebuilding of the trust and consensus needed for renewed coexistence among Darfurians. While not 
dismissing the need for justice and punishment for those responsible or involved in crimes against humanity 
(genocide and war crimes), any resolution of this crisis must also provide a way for local-level reconciliation to 
occur so that displaced people can return home. Otherwise, their continued absence is bound to complicate the peace 
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What is the problem with targeted killing? The problem is not simply the legal and moral grounds for the policy, nor 
the tactical implementation of the policy. Rather, the problem is that current research does not convincingly 
articulate the causal relationships of a targeted killing program. In this thesis, a six-step methodology with an 
embedded, robust, analytic framework is proposed for determining those relationships and, ultimately, the 
effectiveness of targeted killing. By analyzing Israel’s program during the Second Intifada, this thesis demonstrates 
a causal understanding of whether targeted killing is efficacious. While it is ultimately concluded that targeted 
killing was not effective during the Second Intifada, this analysis provides insight into the effectiveness of targeted 
killing—findings that can be used by a state to determine whether the costs of targeted killing are worth bearing. 
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U.S. Special Forces (USSF), with its structure and training, has historically and will continue to lead foreign internal 
defense (FID) endeavors for the U.S. Department of Defense (DoD). Within USSF, Operational Detachment “B”s 
(ODB) have and will continue to serve as both a command and control (C2) and an advisory element to ensure that 
USSF FID supports HN COIN strategies. This thesis refers to the combined effort as “FID/COIN,” although FID 
and COIN are separate missions under the U.S. military’s IW construct. Given that FID/COIN will be the primary 
operational role of USSF for the next decade, coupled with the fact that ODBs function as the organizational entity 
responsible for synchronizing advisory efforts from the tactical to the operational level of warfare, this thesis 
examines ODB employment, both past and present, to inform the reader on the ODB’s potential to contribute in 
FID/COIN operations. This thesis uses USSF doctrine and case studies from four distinctly different FID/COIN 
operations in the Republic of Vietnam, Iraq, Afghanistan, and the Republic of the Philippines to inform the reader 
on the ODB’s operational advisory capability with indigenous forces and local/regional government leaders at a 
level nested above its subordinate Operational Detachment “A”s. 
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The most recent manifestation of a new “Great Game” or a resurgence of interest in the geopolitical competition 
taking place in the Caucasus occurred in August 2008, when Russia invaded and occupied parts of the Republic of 
Georgia. Russia’s invasion, the first use of force outside its territory since the collapse of the Soviet Union in 1991, 
forced a reassessment of U.S. and NATO strategy toward Russia and its relationship with the Republic of Georgia. 
The United States and NATO have yet to develop a new strategy that balances their enlargement policy of 
supporting Georgian sovereignty and independence with concerns about growing Russian security interests in the 
region.  
The main purpose of this thesis is to examine Georgia’s national security dilemmas and explain the principal 
components of U.S. engagement policies designed to manage its strategic predicament. This thesis examines 
whether these engagement policies contribute to U.S. and NATO interests, bring greater stability to the region, and 
enhance European security. The study also analyzes how U.S. engagement in Georgia affects Georgian and Russian 
interests and explores the implications for U.S.-Russian relations in terms of a new “Great Game” of geopolitical 
competition in the region.   
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This thesis looks at how the Revolutionary Armed Forces of Colombia (FARC) was able to survive and control 
significant parts of Colombia until relatively recently. It also explains the decline of the FARC as a significant 
insurgency (and as one of the last, if not the last, significant guerrilla organization in the region). While a historical 
political economy and social analysis of the rise and demise of the Fuerzas Armadas Revolucionarias Colombianas 
(FARC) between 1964 and 2010 reveals a great deal about the modern nation-state of Colombia, this research also 
considers what the history and contemporary character of Colombia reveal about the rise and fall of the FARC. 
Specifically, what are the future prospects for the FARC? Are the guerrillas gone? Furthermore, what are the 
implications of the decline of the FARC for Colombian politics generally? Finally, what are the counterinsurgency 
and other policy lessons for Colombia and beyond that can be derived from a thorough assessment of the rise and 
apparent demise of the FARC as a major guerrilla organization? It is concluded that the dramatic weakening of the 
FARC in Colombia is part of a wider trend in the region. Despite the continued presence of social inequality and 
uneven economic development, the general opening of the political process in Colombia, and elsewhere, combined 





dawn of a new era. Colombia is ultimately an example of the fact that major insurgency and counterinsurgency 
operations may have passed permanently from the Latin American stage. 
 
KEYWORDS: Revolutionary Armed Forces of Colombia, FARC (Spanish Acronym), Auto Defense Forces of 
Colombia, AUC (Spanish Acronym), Government of Colombia, GOC, U.S. Policy, Illicit Drugs, Demobilization, 
Colombian Military, Colombian National Police, Colombian Political System 
 
 
BEYOND LAWRENCE: ETHNOGRAPHIC INTELLIGENCE FOR USSOCOM 
Varman S. Chhoeung–Major, United States Army 
B.S., United States Military Academy, 1999 
Master of Science in Defense Analysis–December 2009 
Chad T. Machiela–Chief Warrant Officer Three, United States Army 
B.A., Western Michigan University, 1993 
Master of Science in Defense Analysis–December 2009 
Advisor: Anna Simons, Department of Defense Analysis 
Second Reader: David Tucker, Department of Defense Analysis 
 
Ethnographic intelligence (EI) is “information about indigenous forms of association, local means of organization, 
or traditional methods of mobilization” and the collection and processing of information regarding “ties built 
through kinship connections, tribal relationships, religious education, and other forms of normal, everyday 
association.” This thesis describes how the United States Special Operations Command (USSOCOM) can employ an 
organization of ethnographic sensors to develop and maintain long-term trust-based relationships among target 
populations throughout the world to improve socio-cultural understanding in support of USSOCOM, geographic 
combatant commander, and country team objectives. This thesis also demonstrates why USSOCOM has the most to 
gain from supporting this low-cost, sustainable solution to redressing a gap in current collection and analysis. 
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When a community is plagued by violence, the natural tendency is to determine how to change or reduce the 
violence levels. In this process, an equally important question of why violence occurs is often overlooked. This 
thesis analyzes the why with respect to violence levels in Salinas, California.  
In order to determine specific environmental factors that affect violence in Salinas, the authors postulate nine 
broad, independent variables (IVs) for analysis: economy, population, housing, education, police force, prison 
influence, gang rivalry, social-service programs, and community involvement. Components of these independent 
variables are compared to the violence rate per capita in Salinas to determine which environmental factors influence 
violence in Salinas. 
Although data is not available for all of the IVs, the authors determine that the following factors influence 
violence in Salinas: the unemployment rate, average persons per household, vacant housing units, housing units per 
capita, the high-school dropout rate, the high-school graduation rate, the school average daily attendance, and the 
school budget. To lower overall violence levels, officials in Salinas should focus on reducing the unemployment 
rate, the number of vacant housing units, and the high-school dropout rate; and increasing the high-school 
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Since the initial invasion and ousting of the Taliban regime in 2001, International Security Assistance Forces (ISAF) 
and the United States  military have lost the initiative and become sedentary in Afghanistan. This case study analysis 
considers whether ISAF and the U.S. military are appropriately employing the current disposition of military forces 
to maximize effects against the insurgency in Afghanistan. This study objectively compares and contrasts the current 
ISAF and U.S. strategy with a district-level foreign internal defense (FID)/counterinsurgency (COIN) methodology. 
This study explores why it is necessary to approach the problem at the district/village level to enhance the security, 
control, and influence of the Islamic Republic of Afghanistan (IRoA), and to systematically eliminate the conditions 
that have supported the insurgency in Afghanistan. 
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Over the last 350 years, nation-states have interacted via international norms and institutions that were nurtured 
under the principles of Westphalian nation-statehood. In the aftermath of the Second World War (1939-1945), the 
U.S.-led West created an international system based upon the interactions of developed nation-states. New nation-
states formed in colonial lands when their European overseers departed. These new nation-states tried to adhere to 
the Westphalian ideals, but many of them were nation-states in name only. The controlling entities were not the 
nation-state’s governing bodies; the controlling entities were the tribal societies beneath the surface. Great powers 
have continued to work with these hollow governments and/or tribal societies with little to no success. In order to 
achieve positive policy results, great powers must adjust their interactions and expectations when dealing with tribal 
societies and/or weak nation-states. 
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Severing the link between the Abu Sayyaf Group (ASG) and the Jolo population is critical to destroying the terrorist 
organization. U.S. support to the Philippine Security Forces (PSF) has helped to capture or kill the ideological cadre 
of the ASG, but it fails to prevent younger rebels from taking their place. While the PSF continue to aggressively 
pursue the ASG, the U.S. has provided abundant assistance to improve the livelihood of the Jolo population. Positive 
results from the U.S.-supported development can be observed through increased access to healthcare and education. 
However, this strategy may fail to target a key demographic of the Jolo population, adolescent males, who currently 
make up approximately 80% of the ASG’s estimated population of 400 rebels. To prevent their recruitment by the 
ASG, operations and development on Jolo must not marginalize adolescent males. The warrior traditions of the 
native Tausugs on Jolo present a challenge when it comes to addressing the needs of adolescent males and 
encouraging their participation in the security and development of Jolo vice participation in rebellious or illicit 
activities. 
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This thesis provides an alternative to the surge theory as a basis for understanding the dramatic change in the 
security situation in Anbar, Iraq. Typological theory is used to develop a conceptual framework of strategic 
interaction that explains how different combinations of government and insurgent repression types lead to the 
alignment of the affected population. Process tracing is used to test the hypotheses of population alignment, to make 
inferences about how the population reacted to the repression tactics of the government and the insurgent, and 
ultimately, to construct an explanation for the defeat of AQI through the alignment of the tribal population in the 
Anbar province of Iraq. Game theory compliments process tracing by verifying the internal logic of the typology 
and observations. In addition, the development of an agent-based model (ABM) verifies the internal logic and 
extends the external validity of the author’s substantive theory. The model replicates and reproduces the dynamic 
history of mechanisms and processes by manipulating the parameters that alter the affects of the interaction of 
repression tactics on population alignment. Then, theoretical predictions are tested against observations from the 
case study of the Anbar Awakening to assess the degree of congruence between the projections of the conceptual 
framework and the longitudinal variation of observations. The docking procedure of this research design confirms 
the utility of channeling for the counterinsurgent against insurgent coercion. However, the findings suggest that this 
dynamic is heavily dependent on intermediating mechanisms, such as the insurgent’s social embeddedness and the 
population’s incentive structures. Lastly, the feasibility and potential areas of applications for the models are 
provided. 
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Intelligence fusion cells (or fusion centers) can be an effective means to best leverage the capabilities of various 
organizations and agencies in pursuit of a particular mission or objective. This thesis examines what characteristics 
enable three types (Department of Defense-led, state and local fusion centers, and Department of Justice/OGA-led 
fusion cells) of fusion cells to be most effective. There is no set definition for how to measure “effectiveness” across 
types of fusion cells. This fact creates several research issues that are analyzed and discussed at length. 
After examining what makes these fusion cells effective, the authors explore which lessons learned from fusion 
cells the U.S. government can apply to the federal level to improve interagency cooperation and efficacy. The 
lessons from a more micro-level (fusion cells) can be applied to the more macro-level (interagency cooperation). 
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The illegal drug trade has been present in Mexico since the beginning of the twentieth century, when prohibition of 
the opium trade started. Since then, the social harm of the illegal drug trade in all its forms has been constantly 
increasing. Today, the most obvious example of the social harm of the illegal drug trade in Mexico is drug-related 
crime. As a result, Mexican authorities have launched a frontal attack against the drug cartels in an effort to reduce 
drug-related violence. However, the results of these efforts have not been as expected. One of the main problems 
that Mexican authorities face in their war on drugs is the lack of a well coordinated anti-drug strategy to fight the 
illegal drug trade. Further, the efforts made by the Mexican government are based on a supply-reduction approach 
that has proven ineffective, both in Mexico and around the world, over the last century because it is not aimed at the 
social roots of the illegal drug trade. Thus, Mexico’s war on drugs has become a never-ending story. This thesis 
traces this history and proposes a broader integrated approach based on attacking the roots of the illegal drug trade in 
Mexico. 
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In 2007, the Al-Qaeda Organization in the Islamic Maghreb (AQIM) emerged after the Salafist Group for Preaching 
and Combat (GSPC) aligned itself with Al-Qaeda. This development captured the world’s attention and led several 
scholars and policymakers to ask the question: why did this merger take place and what does it say about the 
motivations of GSPC? This research investigates three hypotheses: 1) this merger is merely an ideological one 
without operational implications; 2) this merger is ideological, operational, and logistical; or 3) this merger is merely 
a rebranding of a failing organization that needed to survive and, therefore, the merger not a genuine threat to the 
United States and its European allies. Exploring the evolution of Algerian Islamism, from the rise of the Islamic 
Salvation Front and the Armed Islamic Group to the GSPC and AQIM, this study concludes that hypothesis three is 
the best explanation of the merger between GSPC and Al-Qaeda. 
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This thesis builds on the research and ideas of the school of thought that believes strategy is the most important 
factor in predicting war outcomes. One shortcoming of that school is an inability to explain why strong actors would 
implement a strategy that does not provide the highest probability of victory. This project uses a game theoretic 
model to illustrate how a seemingly non-optimal strategy may be rational for initial phases of a conflict. However, 
this rationale does not apply beyond the initial stages of conflict. To explain non-optimal strategy selection in 
prolonged conflicts, this project analyzes strategy drivers—factors that influence strategy selection and 
implementation. Probability of victory is only one of the factors found to influence strategy implementation. Other 
than probability of victory, this study finds that the institutional predisposition of a military is the most important 
factor because it is the most consistent and the most controllable by the military. With this conceptual basis, the 
project analyzes U.S. involvement in Afghanistan since 2001. It also takes a cursory look at U.S. operations in Iraq 
since 2003, the Soviet occupation of Afghanistan in the 1980s, and the U.S. involvement in Vietnam. The model and 
case studies illustrate a U.S. military institutional predisposition with an excessive disposition towards direct attack. 
As such, this thesis recommends taking action to provide the U.S. military with a more neutral institutional 
predisposition.  
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The Taliban have managed to expand their political and military influence every year for the last five years; if this 
trend is not stopped and ultimately reversed, the government of Afghanistan will likely collapse. While there is no 
one solution for victory in Afghanistan, some counterinsurgency precepts are more critical than others. This thesis 
examines and explains why legitimate police are vital to defeating the Taliban insurgency. Additionally, this thesis 
identifies and seeks to validate two key recommendations for improving the legitimacy and effectiveness of the 
Afghan National Police. First, the International Security Assistance Force (ISAF) and the Government of the Islamic 
Republic of Afghanistan (GIRoA) need to make the Afghan National Police their number one priority for resources 
and manpower. Second, the Afghan National Police must be fundamentally restructured in accordance with 
traditional and cultural precepts to meet the needs of rural Afghan communities. Tailoring police reform to meet the 
needs of rural Afghans can reverse the Taliban’s influence and legitimacy in Afghanistan’s critical periphery. 
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Throughout the history of warfare, the use of non-traditional soldiers, weapons, and tactics to counter the 
conventional military has become increasingly important. Our enemies in the 21st century rely upon unconventional 
and irregular methods of warfare to attack the United States. To counter this threat, the U.S. Air Force must ensure 
the right mix of aircraft to protect America from attack. What is the role of airpower in this new era of conflict? 
These roles are defined through case studies in both unconventional warfare (UW) and counterinsurgency (COIN). 
It is argued that despite the capabilities of the current Air Force Special Operations Command (AFSOC) fleet of 
aircraft, it lacks the capability to successfully engage in UW and COIN throughout the globe. The current attack and 
mobility fleet is too large for a majority of the world’s airfields and too expensive (required infrastructure to support 
such aircraft) to transfer to partner nations. It is recommended that AFSOC acquire additional light attack, light 
mobility, light utility, and rotary wing aircraft to meet the 21st century requirements of irregular warfare. 
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This thesis examines the contributing causes of protracted internal conflicts and recommends ways to overcome the 
cycle of war that seems to perpetuate in some countries. Through an analysis of three cases of prolonged internal 
wars—in the Philippines, Sri Lanka, and Colombia—two hypotheses are tested and an attempt is made to gain a 
better understanding of how internal wars become stagnated, protracted, or stuck in a seemingly endless cycle of 





to violence over the course of decades of conflict both contribute to protraction in some internal wars. Political will 
and the motivations behind political will become deciding factors in the outcome of internal conflicts. Effectively 
managing the resolve to end a conflict, enhancing government legitimacy, and proportionately employing all of a 
government’s resources are necessary conditions for a state to overcome the protracted war problem.  
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In the decades before and, with greater intensity, since 1945, the United States of America engaged in numerous 
“nation-building” efforts around the world, the focus of which was the creation or strengthening of national military 
establishments in allied-states. With the passage of the Goldwater-Nichols Department of Defense Reorganization 
Act in 1986, foreign internal defense (FID) became a legislatively directed activity of the Special Operations Forces 
of the U.S. Army. Since 1986, FID has been formally defined by the U.S. Department of the Army as the 
“participation by civilian and military agencies of a government in any of the action programs taken by another 
government or other designated organization to free and protect its society from subversion, lawlessness, and 
insurgency” (DA FM 3-05.202, 2007, p.1–1). This thesis provides an examination of the effectiveness of the U.S. 
Army’s FID. It argues that FID, or what can also be characterized as foreign army building, has failed more often 
than it has succeeded. Furthermore, this failure is primarily the result of a clash of military traditions between the 
U.S advisors conducting FID and the recipient military establishments. Under these circumstances the FID model 
needs to be altered. Applying a revised, more flexible version of FID would yield greater success in current and 
future FID operations. 
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An important component of any counterinsurgency (COIN) campaign is the successful use of population and 
resource control measures (PRCM). If utilized correctly, PRCMs are powerful operational tools that can be used to 
break the cycle of insurgent violence and establish the security necessary for all other COIN campaign initiatives. 
This thesis draws from literature on social movement theory and COIN to develop a framework that would assist 
COIN force commanders to better select and implement the appropriate PRCMs for success in their areas of 
operations. This thesis argues for developing a comprehensive PRCM plan across the U.S. military’s operational 
spectrum (strategic/operational/tactical), factoring in the nature of the local environment and local concepts of 
legitimacy before proceeding. 
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This thesis focuses on determining the effectiveness of a new and innovative concept or tactic, technique, and 
procedure (TTP) for Army aviation by teaming manned and unmanned (M/UM) aircraft in the conduct of 
reconnaissance, surveillance, and target acquisition (RSTA) operations in the contemporary operating environment 
(COE). M/UM aircraft teaming is described, as well as the evolution of the unmanned, aerial vehicle (UAV) and the 
technology applications they bring to bear. M/UM aircraft teaming as a TTP is examined in two case studies: 1) the 
25th Combat Aviation Brigade’s (CAB) use of the TTP during a 15-month deployment to MND-N during OIF 06-
08, and 2) the Battle of Sadr City, March–April 2008, in which a highly successful, large, joint, and combined arms 
operation was conducted. A series of experiments conducted at Camp Roberts, California, by the Naval 
Postgraduate School-led CENETIX team is reviewed; the experiments investigated using M/UM aircraft teaming 
and collaboration in the ad-hoc mesh-networking environment. This thesis also describes a game theory model for 
M/UM aircraft teaming in the conduct of counter-improvised explosive device operations.  
 
KEYWORDS: Teaming and Collaboration of Manned and Unmanned Aircraft 
 
 
REORGANIZING FOR IRREGULAR WARFARE  
David J. Painter–Major, United States Army 
B.S., Northern Arizona University, 1997 
Master of Science in Defense Analysis–December 2009 
Mark C. Weaver–Major, United States Army 
B.S., West Point, 1998 
Master of Science in Defense Analysis–December 2009 
Scott C. White–Major, United States Army 
B.A., The Citadel, 1998 
Master of Science in Defense Analysis–December 2009 
Advisor: Hy S. Rothstein, Department of Defense Analysis 
Second Reader: Erik Jansen, Department of Defense Analysis 
 
A thorough understanding of irregular warfare (IW) and the principles of organizational theory and design will 
enable the Department of Defense to organize efficiently and effectively for operations within the IW environment, 
while maintaining its conventional capabilities. The argument for this thesis is developed in several stages. First, 
irregular warfare is defined and differentiated from conventional warfare through the development of critical success 
factors. Organizational theory and design is introduced in order to incorporate the critical success factors. It is 
concluded that the DoD should reorganize certain elements of the U.S. Special Operations Command by 
incorporating existing capabilities, focusing on conducting operations within the irregular warfare environment, and 
implementing the critical success factors.  
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Intelligence, surveillance, and reconnaissance (ISR) support to counterinsurgency operations is significantly 
different from the support necessary for conventional, major-theater warfare based upon the command levels of 
planning and execution, the developing nature of “wicked” problems within a counterinsurgency, and the competing 
needs for highly limited resources.  The U.S. Air Force, however, maintains an organizational structure that is 
optimized for conventional warfare at the expense of the responsiveness and flexibility necessary to conduct ISR 
operations in coordination with supported maneuver elements. This thesis identifies the problems encountered by the 
ISR community in supporting counterinsurgency operations. Several recommendations for mitigating those 
problems are provided, among them the development of a dynamic organizational design, a request and tasking 
process that manages both ISR and operations assets with a focus on the disparate needs of responsible commanders, 
and the transition to a doctrine focused on real-time ISR integration with, rather than preliminary support to, 
operations. The doctrine proposed by this thesis is exportable to non-military operations, including disaster recovery 
and humanitarian relief operations. 
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The instability in the southern border provinces of Thailand resurged on January 4, 2004. The current conflict is 
more complicated because the government, the insurgency, and the population all need to be recognized as players. 
Of these, the population is the most important actor, especially its interaction with the international community, as 
stated in Dr. Gordon McCormick’s Counterinsurgency Model. The state and the counter-state are trying to use their 
own strategies to gain advantages in controlling the people and gaining international support, while simultaneously 
blocking the other side from doing so. According to Arreguin-Toft’s study, the state will win the war if it utilizes the 
same approach as the counter-state. The asymmetric warfare model of Arreguin-Toft applies well to this case 
because the use of direct strategy and strong force are not the right approaches in every battle. Additionally, the 
forms of insurgency in southern Thailand have changed from guerrilla warfare and indoctrination to the insurgents’ 
ideology as a tool to draw support from people, instead of the use of violence in the form of terrorism. Because of 
these changes, the definition of “insurgency” in southern Thailand needs to be redefined.  
This thesis advocates that the Thai government should use only the indirect approach regarding the people and 
the international community. The indirect approach is preferred when the insurgency controls the majority of the 
people. The direct approach should be used only when the majority of people support the government and, 
apparently, have isolated themselves from the insurgency.  
The final goal of this study is to provide a reference for comparison and application to other cases of 
counterinsurgency that are occurring worldwide. 
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This thesis investigates “social embedding,” a condition where the local population and the insurgency share the 
same goals and methods in securing political control of their environment. Social embedding is an important 
phenomenon to understand because once insurgents and the population share the same goals, separating the two 
becomes exponentially more difficult; in essence, the insurgents have “won” the population.  This paper uses Social 
Movement Theory and its three variables (political opportunity, resource mobilization, and ideological framing) to 
explain the dynamic between the regime, the insurgency, and the population, and how it may lead to social 
embedding with the population or social rejection. 
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This thesis examines the U.S. Army’s current plan to create an Active Duty Civil Affairs Brigade within the U.S. 
Army Forces Command (FORSCOM) to provide direct support to general purpose forces. This new alignment of 
civil affairs forces within the U.S. Army is analyzed to determine if this is the best course of action considering the 
current and emerging operational environment. Possible effects on the Active Duty Civil Affairs branch are also 
considered. This thesis includes recommendations to rectify the problems identified and suggest alternate courses of 
action regarding the placement of civil affairs forces and their structure within the U.S. Army. With Department of 
Defense Directive 3000.7 stating that irregular warfare (IW) is as strategically important as traditional warfare, and 
Field Manual 3-0 stating that stability operations are equivalent to both offensive and defensive operations, civil 
affairs will play a key role in almost all conflicts in the foreseeable future. DoD Directive 3000.7 makes clear that 
any new civil affairs force structure formed now will affect the U.S. Army’s ability to confront threats in the coming 
years.  
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The United Nations was signed into creation in 1945 against the backdrop of the end of World War II. At the time, 
the victorious powers and their allies were convinced that the world required an organization to oversee and provide 
guidance for and prevent conflict between both established and developing nation-states. The organizational design 
of the United Nations when it was established in the mid-1940s was intended to deal with the political and economic 
realities facing modern nation-states as they existed at that point in history. This thesis explores the possibilities that 
exist for reorganizing the current United Nations in ways that would either establish or strengthen regional oversight 





fashion, facilitate the pooling of sovereignty by nation-states of the various regions to deal with the fact that many of 
today’s troubled regional hotspots will become the war zones of tomorrow. It is argued that strong regional political 
frameworks with the backing of the United Nations could better address the extreme poverty, inequitable division of 
wealth, and disorder and anarchy that contribute to the deteriorating quality of life for large numbers of people in the 
world’s most troubled regions. 
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Popular consensus exists that the 2007 surge of U.S. forces in Iraq led to an improved security environment. The 
surge was designed to reduce violence and improve security by protecting the Iraqi population—a change in 
strategy. According to the consensus, the security environment improved due to the surge, as measured by the 
decreasing number of attacks.  
For this thesis, the security environment consists of the number of attacks and their lethality, supported by data 
from the Congressional Research Service. This thesis compares the timelines of the surge forces with the number of 
attacks, the lethality of those attacks, and with factors other than the surge that may have improved the security 
environment. This thesis argues that the surge and associated strategy may have hastened improvement to the 
security environment, but they were neither necessary nor sufficient for the improvements in the security 
environment.  
Several theories and conflict models offer insight into how improvement in the security environment occurred: 
through efforts that countered insurgent sanctuary and social support, and consequently decreased the lethality of 
insurgent attacks. This analysis reveals that the political efforts of the Iraqi government and grass roots movements 
were the necessary and sufficient conditions for improvement.  
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This thesis conducts an analysis of current counterdrug operations in Afghanistan and analyzes how these operations 
effect the counterinsurgent operations against the Taliban. This analysis is conducted by examining the Taliban’s 
control of opium cultivation to support their operations, determining how the people of Afghanistan rely upon the 
profits of opium for their livelihood, and identifying possible solutions to the opium trade that will not alienate the 
people of Afghanistan from the Afghan government or coalition forces. This study utilizes a case study on Colombia 
in order to examine the policies implemented in an attempt to control the country’s illicit cocaine trade. The intent of 
this study can be explained in four steps. First is to examine counterdrug strategies. Second is to conduct a case 
study of Colombia to examine the strategies used to counter their illicit drug trade. Third is to gain an understanding 
of what drives the Afghan people to produce opium, and how the Taliban exploits this need. Fourth is the 
recommendation of a proper counterdrug strategy to be implemented in Afghanistan. 
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The Joint Tactical Information Distribution System (JTIDS) is a hybrid, frequency-hopped, direct-sequence spread-
spectrum system that uses cyclic code-shift keying (CCFK) for M-ary symbol modulation and minimum shift-
keying (MSK) for chip modulation. In addition, JTIDS uses a (31, 15) Reed Solomon (RS) code for channel coding. 
An alternative waveform consistent with the original JTIDS waveform is analyzed in this thesis. The system 
considered uses a concatenated code consisting of a (31, k) Reed Solomon inner code and a 4/5 convolutional outer 
code. The coded symbols are transmitted on the in-phase (I) and quadrature (Q) components of the carrier using 32-
ary orthogonal signaling with 32 chip baseband waveforms, such as Walsh functions. Performance with both 
coherent and noncoherent detection is analyzed. For noncoherent detection, only one five-bit symbol is transmitted 
on the I and Q components of the carrier per symbol duration, so the data throughput for noncoherent detection is ½ 
that of coherent detection. No diversity, consistent with the JTIDS single-pulse structure, and a sequential diversity 
of two, consistent with the JTIDS double-pulse structure, are both considered. For the double-pulse structure, 
performance is examined both for the case of linear soft-diversity combining and also for soft-diversity combining 
with perfect side information. Performance is examined both for AWGN only and for AWGN and pulse-noise 
interference.  
Based on the results of this thesis, the proposed waveform is found to outperform the existing JTIDS/Link-16 
waveform in all cases considered in this research. Indeed, the best performance for the alternative waveform is 
obtained when an (31, 25) RS inner code is used. When only AWGN is present, the proposed waveform with no 
diversity has a gain of 2.6 dB and 2.5 dB as compared to the existing JTIDS/Link-16 waveform for coherent and 
noncoherent demodulation, respectively, when . Likewise, in an AWGN-only environment with a diversity 
of two, the proposed waveform outperforms the existing JTIDS/Link-16 waveform by 3.15 dB and 2.3 dB for 
coherent and noncoherent detection, respectively. When PNI is also present, the proposed waveform performs 
significantly better than the existing JTIDS waveform in all cases considered. Finally, the use of a concatenated code 
consisting of a (31, 25) RS inner code and a 4/5 convolutional outer code results in a 33% improvement in 
throughput as compared to the existing JTIDS/Link-16 waveform.  
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Orthogonal Signaling, Pulse-Noise Interference, PNI, Diversity, Perfect-Side Information, PSI 
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Error-correcting codes play a vital role in every real digital-communication environment and storage process. Reed-





through a network over long distances or through a variety of channels, where errors might occur in the transition, 
error-correcting codes, like Reed-Muller codes, can correct these errors. This correction process provides the 
network with an improvement in throughput and efficiency. Therefore, the efficient use of these codes is more than 
a critical issue.  
A contribution of this thesis is a new way of fast generation of 1st and 2nd order Reed-Muller codes and a 
category of 2nd order subcodes. In addition, this new algorithm allows a compact way to represent 1st and 2nd order 
Reed-Muller codes.  
This expansion algorithm is appropriate where the fast, real-time generation of low-order Reed-Muller codes is 
needed. Using this highly compressed form of codewords, the authors can quickly expand to any full codeword. In 
this thesis, the hardware implementation for this algorithm is also demonstrated.  
It is also shown that using just eight blocks of 4-bits, all 1st order Reed-Muller codes can be quickly generated. 
In addition, for 2nd order Reed-Muller codes, a new concatenation method using all sixteen possible 4-bit 
combinations is presented. Finally, using eight 4-bit words, the authors can quickly construct a new category of 
subcodes of the 2nd order Reed-Muller code with minimum distance d=8 and some other good properties. 
Additionally, it is proven in this thesis that the format of the algebraic normal form of the fast construction of 
2nd order Reed-Muller subcodes is . Combining this property with the low distance of these subcodes 
makes them worthy of further investigation concerning their performance. 
In addition, by reversing the new algorithm, a new, efficient way to correct errors occurring in this word is 
demonstrated. This is equivalent to compressing the received word. The “reverse” algorithm applies to cases of 
storage processes and to communication-oriented applications where automatic response request (ARQ) is used. 
Furthermore, the state-of-the-art of the covering radius problem for Reed-Muller codes is presented in this 
thesis. This has been the subject of investigation for many researchers in the area, and a complete resolution of the 
problem still eludes us. Some recently found results of estimates of the covering radius of Reed-Muller codes are 
summarized and presented. Some of the methods of computations, even without using the help of computers, are 
also presented. In addition, the main properties of Reed-Muller codes are analyzed.  
The covering radius problem is very important because it provides insight into the practical problem of 
constructing codes having a specified length and dimension. 
Based on the analysis of this thesis, it is concluded that the proposed methods of fast and memory-efficient low-
order Reed-Muller codes, as well as some category of subcodes of 2nd order Reed-Muller codes, is quite 
challenging and promising. 
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In this thesis, a fourth-order rotational mechanical plant provided by Educational Control Products is modeled from 
first principles and represented in state-space form. Identification of the state-space parameters is accomplished 
using the parameter estimation function in MATLAB’s System Identification Toolbox utilizing experimental 
input/output data. The identified model is constructed in Simulink, and the accuracy of the identified model 
parameters is studied. The open loop stability of the plant, as well as its controllability and observability, are 
analyzed to determine the applicability of a pole placement-control strategy. Based on the results of this analysis, a 
full-state variable-feedback controller is investigated to place the system’s poles such that a rotational disk would 
perfectly track a step angle input with less than five percent overshoot and have less than a one-second settling time, 
with no steady-state error. A refinement of this controller, including an observer to estimate the system states, is also 
investigated. Finally, the results of this work are summarized and presented as a series of laboratories applicable to a 
course in state-space design. 
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This thesis investigates the possibility of geolocating a WiMAX subscriber station based on the timing adjust 
ranging parameter within the network signal internals. The basic approach to geolocation based on radial distances 
from multiple base stations is outlined. Specifics of the timing parameters used during WiMAX network entry are 
examined as they relate to calculating these distances. Laboratory testing demonstrates successful capture of ranging 
parameters from the air interface, leading to the development of a Web-based geolocation tool to map likely 
locations of subscriber stations. Field collection of the air interface from a single base station network verifies a high 
correlation with low variance when comparing values in timing adjust values in packets exchanged during network 
entry. Using field test results, computer simulation further refines the expected geolocation accuracy in multiple 
base-station networks. Results show the possibility of fixes with 10 times greater accuracy than in previous results in 
literature applying timing advance techniques to Global System for Mobile communications networks. 
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In this thesis, authors emulate a wind turbine generator by driving a doubly fed induction generator (DFIG) via a DC 
motor with variable input torque capability. The two circuits of concern are the DFIG and supply-side circuits. They 
are electrically coupled with back-to-back space vector modulators (SVMs) that are coupled through a DC link 
consisting of a capacitor bank. The SVMs, with the DC link, provide bi-directional power flow between the DFIG 
rotor and supply-side power supply. 
The supply-side circuit senses voltage, current and DC link voltage (VDC), and sends the sensed inputs to a 
field-programmable gate array (FPGA), which is used to derive control of VDC so that it is maintained at 200V via 
SVM. 
The DFIG circuit senses rotor current, stator voltage, rotor speed, and rotor electrical position, which are used to 
derive a current reference that is used to control the rotor speed using a proportional integral controller. For this 
application, it is shown that the DFIG rotor speed can be controlled (subsynchronous, synchronous, or 
supersynchronous) for a given input torque and thus distributes the power generated by the DFIG as predicted 
between the rotor and stator. 
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The work documented in this thesis realizes a small-scale implementation of a battery management system (BMS) 
that has the charging, storage, and discharge capabilities to meet the scaled-down requirements of a pulsed power 
system. Further, this work establishes a flexible battery research and testing capability resident at the Naval 
Postgraduate School. The architecture designed allows this flexibility by providing the capability to change charging 
methodologies and types of batteries with only a change of the FPGA software. The BMS design uses lithium-ion 
batteries as the energy storage medium and uses one charger per battery for maximum charging flexibility. In order 
to meet a pulsed power system’s requirements, the BMS performs three functions: charging lithium-ion batteries, 
storing energy for the pulsed power application in lithium-ion batteries, and discharging the energy in pulses to 
simulate the requirements of a pulse power system. To perform these three functions the BMS has several elements, 
including the power source, the charger, the batteries, the FPGA controller, and the discharge mechanism. The 
design and construction of the BMS and these individual elements are explored in detail in this thesis. 
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This thesis describes the design and development of an automated demodulator calibration station. Many 
commercial demodulator boards have an inherent problem of DC offset due to their direct down-conversion 
architecture. It is necessary to measure the DC offset and compensate for it when the demodulator is used in a 
system such as a digital phase array. 
The proposed automated calibration station uses a combination of commercial, off-the-shelf hardware and 
software, such as NI PXI-1044 (PC) and LabVIEW programs, to digitally generate I and Q signals. The LabVIEW 
program cycles through phase shifts over a range of 00 to 3600. These signals are converted into analog outputs 
using NI PXI-6704 (DAC). Subsequently, these converted analog signals are fed into the modulator, going through 
an upconversion modulation process with an RF output. This RF output is adjusted to meet the RFIN specification 
of the quadrature demodulator board before feeding into the board to recover the I and Q control signals, which are 
sampled by the NI PXI-5112 digitizer. After the full cycling of phase shifting by the modulator is completed, I and 
Q offsets are computed.  
This station has improvements over the existing manual calibration station, such as ease of use, shorter 
calibration time, accuracy, and versatility for future modifications and improvements. 
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This thesis investigates optimizing the speed for computing the Choi-Williams distribution. The Choi-Williams 
distribution is a way of simultaneously representing a signal in both the time and frequency domains in a fashion 
that makes it possible to extract the waveform parameters of the signal. The Choi-Williams distribution is 
particularly useful for analyzing low probability-of-intercept signals for electronic intelligence applications. The 
usefulness of the distribution is directly correlated to the speed of computation. This thesis examines methods in 
which the Choi-Williams distribution can be modified to increase the speed of computation while maintaining its 
ability to provide a clear picture of the signal characteristics. By eliminating the computation of near zero terms of 
the Choi-Williams kernel function, the speed of computation can be dramatically increased while preserving, and 
improving, the time-frequency characteristics. The optimizations developed in this thesis reduce the time to compute 
a 512 sample CWD from 6.9 seconds to 0.0466 seconds on an Intel chip, Linux-based PC—an increase in speed of 
147X. 
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A field-programmable gate array (FPGA) offers a flexible solution for transferring data obtained from hardware to a 
PC for analysis and storage. Traditionally, an RS-232 serial interface is used to connect hardware to the PC. The RS-
232 protocol is straightforward to implement with minimum hardware support. However, the presence of the 
Universal Serial Bus (USB) protocol has largely replaced traditional RS-232 communications, mainly due to a 
higher data rate and ease of configuration. In this thesis, models for the FPGA to send data in memory via RS-232 
and USB are developed, along with programs on the PC to accept those data streams. By using timing alone (no 
bidirectional communication), the RS-232 model sends data up to 36.9 kbps, where the USB model achieves a data 
rate of 702.6 kbps. By using the TXE pin and writing data only when the chip is ready, a 3.17 Mbps transfer rate is 
achieved. 
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This thesis focuses on a software defined radio (SDR) designed to compress a wideband radio signal input for a 
narrowband signal output. The design is based on a field-programmable gate array (FPGA), which is chosen for its 
re-programmability, flexibility, and the authors’ ability to introduce fault tolerance into the design. Software design 
tools allow programming to be done at a high level, thereby allowing more progress on the design. This thesis 





memory and timing requirements of the circuit so that it may be used on resource-constrained FPGA devices. It also 
explores the operating capabilities and limitations for this circuit under various resource-constrained conditions and 
introduces algorithms for fault detection to make the circuit more compatible with the space environment.  
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This thesis carries out the design and development of an integrated array and receiver processor that utilizes 
advanced techniques of Robust Symmetric Numeric System (RSNS) and monopulse digital beamforming (DBF) to 
accurately track a UAV using commercial, off-the-shelf equipment. This is based on previous work done using 
virtual spacing RSNS and digital beamforming to extend the method to a functional six-element array with direction 
finding and tracking capability. The six-element antenna array and direct-conversion receiver were developed and 
tested to retrieve an FM-modulated video signal encoded using the NTSC format. This thesis addresses system-level 
design tradeoffs, as well as hardware and software design, development, and testing. A bench top test is conducted 
to test the functionality of the NTSC decoding and FM software modules developed. A comprehensive test is 
conducted in an anechoic chamber to characterize the array’s capability in DF using RSNS and monopulse DBF. 
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To design a high-resolution spectrum-estimation module as part of a digital-tracking array system, the theory and 
mathematical formulations of the high-resolution spectrum-estimation methods, namely autoregressive (AR), 
multiple signal classification (MUSIC), estimation of signal parameters via rotational invariance techniques 
(ESPRIT), minimum norm, and multi-resolution spectrum sensing (MRSS), are presented. The basic performances 
and limitations are demonstrated.  
In the implementation of a spectrum estimation system, the received signal is first down-converted to a 
baseband frequency. Both the single channel and the I and Q channel frequency down-converter are demonstrated. 
The baseband signal is digitized with an analog-to-digital (ADC) converter to provide a real or complex sampled 
data sequence. Three distinct frequency estimation methods, namely MUSIC, ESPRIT, and MRSS, are simulated to 
detect the inherent frequencies of a test signal. The performances of the three methods based on estimation accuracy, 
frequency resolution, processing speed, observation time, and resilience to noise, are measured and evaluated.  
Comparing the simulation results, the MRSS out-performs the MUSIC and ESPRIT in terms of spectral 
resolution, estimation accuracy, and robustness to noise. Though the MRSS requires a higher observation time and 
processing time, the values remain significantly low at 13 µs and 2.4 µs, respectively, for SNR equal to -10 dB. 
These values meet the requirements of a digital-tracking array system. Hence, the MRSS is proposed as the 
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Acoustic measurements have traditionally relied exclusively on sound pressure sensors. This research investigates 
the performance of Microflown 3D hybrid pressure and acoustic particle-velocity sensors in a linear array. Each 
Microflown sensor has three output channels proportional to the acoustic particle velocity in the three, nominally 
orthogonal, directions, in addition to an output from an omnidirectional pressure microphone. The linear array is 
formed with a conventional omnidirectional microphone as the center element and two Microflown sensors located 
17.2cm away on either side. The Microflown acoustic particle-velocity channels are characterized first by the 
amplitude and phase relationship of their transfer functions relative to their co-located pressure microphone. The 
transfer function between the Microflown pressure hydrophones and the conventional center microphone is also 
measured. This enables the amplitude and phase of all channels to be expressed relative to the center microphone 
signal. Beamforming is carried out in the frequency domain by applying the appropriate weight and phase delay for 
the desired steer angle. The bandwidth of the beamformer is limited from about 300Hz to 1.5kHz. At lower 
frequencies, insufficient signal-to-noise limited the coherence required to establish the transfer functions, while at 
higher frequencies the phase of the particle-velocity transfer functions grew increasingly sensitive to orientation 
angle. Experiments carried out in the Naval Postgraduate School Anechoic Chamber using single and multiple 
acoustic sources compare extremely well to the theoretical performance. The addition of hybrid pressure and 
particle-velocity sensors proves successful in eliminating the bearing ambiguity inherent in a linear array of 
omnidirectional sensors with no change in orientation, no complicated post-processing, and no additional time 
expended. 
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Several articles have been written on micro-electro-mechanical system (MEMS)-based microphones, including 
directional sound sensors, mimicking the hearing of the Ormia Ochracea fly. Determining the operating 
characteristics of such directional sound sensors requires an understanding of the interaction of the incident sound 
field with the MEMS structure. Previous work at the Naval Postgraduate School concentrated on developing a finite 
element model that used either a force applied to the sound sensor or the far field of a point source to represent the 
acoustic pressure. However, both approaches failed to adequately explain experimental observations. 
In this thesis, a compact model is developed using the COMSOL Multiphysics finite-element code to represent 
the incident-plane sound wave, with a perfectly matched layer and radiation condition to eliminate sound energy 






The model is used to simulate the response of the sensor as a function of incident direction of the sound wave. 
The amplitude response of the sensor’s bending frequency demonstrates a cosine dependence on the angle of 
incidence of the incoming sound wave. However, the amplitude at the sensor’s rocking frequency shows a product 
of cosine and sine directional dependence. Finally, the substrate surrounding the sensor is introduced into the model. 
The introduction of the substrate results in increased amplitude response from the sensor. The simulated results, 
including the substrate around the sensor, agree well with experimental measurements. 
It is found experimentally that the sensor detects the sound pressure gradient (particle velocity) rather than the 
pressure, as originally envisioned. 
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The previously developed guidance law implemented onboard the small, unmanned, aerial vehicle (SUAV) relies 
exclusively on the information from the image processing software and allows the performance of coordinated 
SUAV guidance and vision-based target tracking and motion estimation. This enables “passive only” coordinated 
tracking of non-cooperative targets. An analysis of the system performance shows that the developed target tracking 
law demonstrates poor range-holding capability when the target performs evasive maneuvers. Therefore, a new 
guidance law has been formulated by resolving SUAV dynamics with respect to the moving target frame, as 
opposed to the inertial frame in the previous formulation. This simple modification results in theoretically 
achievable perfect range-holding capability for the price of requiring the target motion information to be known. As 
a result, this new modification is based on the assumption of known target states, which in turn requires an 
implementation of a target motion estimator. An obvious tradeoff in performance of the “passive only” and 
“estimator based” target tracking systems is investigated in this thesis under realistic conditions, including target 
loss events. 
This work extends previous results by investigating the performance of both guidance laws to the variation in 
target velocity and frequency of tracking loss events. The results obtained are based on the high-fidelity 6DOF 
simulation implemented in SIMULINK, and analyzed using the multi-criteria optimization methodology introduced 
in the previous work. The results show that both guidance laws suffer predictable degradation in performance when 
subject to external disturbances and tracking loss events. However, in the absence of tracking loss events, the new 
guidance law suffers less degradation in performance as compared to the old guidance law. When the “frequency” of 
tracking loss events is low (less than 12%), the new guidance law is still able to provide better performance than the 
old guidance law. As the “frequency” of tracking loss events increases further (between 12% to 25%), the 
performance of the new guidance law starts rapidly degrading, converging to that of the initial system; as the target 
estimator is no longer able to provide a good prediction of the target velocity and heading to the guidance law. 
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The purpose of this thesis is to evaluate the attitudes and knowledge of Surface Warfare Officers (SWOs) regarding 
human factors issues that have been identified as causal to mishaps in high-risk organizations. Attitudes to the 
human factors that are critical for safety are assessed using a 36-item survey (116 responses) based upon the Naval 
aviation version of the cockpit-management attitudes questionnaire (CMAQ).  
No effects are found in the attitudes of respondents based upon experience, type of ship on which they had last 
served, or whether they had attended the Navy’s Bridge Resource Management training (BRM; human factors 
training designed to improve safety and performance). Human factors knowledge is evaluated using a 10-item 
multiple-choice test. No effects are found in the knowledge of the 116 respondents based upon the type of ship on 
which they had last served or whether they had attended BRM training. However, a significant effect of experience 
is found. On the basis of these findings, recommendations are made on how the effectiveness of the Navy’s BRM 
program could be improved. 
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This thesis analyzes both the human factors involved in naval aviation mishaps and the results of a survey of the 
safety concerns of naval aircrews. Naval aviation mishap data between 2000–2008 reveals skill-based errors and 
coordination/communication/planning factors to be the leading causes of mishaps. In contrast, the naval aircrews 
surveyed in 2008 believe operational tempo/workload, proficiency, complacency, and motivational exhaustion 
(burnout) to be the most likely causes of future mishaps. To address these concerns, the authors examine a mishap-
intervention generation and evaluation methodology called the Human Factors Intervention Matrix (HFIX), which 
was recently created by Shappell and Wiegmann (2006, 2009, in press). Drawing upon the domains of human 
systems integration and the Joint Capabilities Integration Development System’s doctrine, organization, training, 
material, leadership, personnel, and facilities (DOTMLPF) analysis, the HFIX methodology is revised and 
expanded. It is suggested that this revised framework will be useful to both the developers of future naval aircraft 
systems and safety professionals in reducing the occurrence of human-error-related mishaps. 
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Crew fatigue is a major factor in mishaps aboard ships. Despite empirical evidence that fewer personnel and longer 
working hours are primary factors in crew fatigue, U.S. Navy budgeting constraints and increased automation on 
ships has resulted in reduced manning onboard Navy vessels. This study expands research by Haynes (2007) and 
Mason (2009) comparing the Navy Standard Workweek (NSWW) Model to the self-reported activities of Sailors 
onboard U.S. Navy destroyers and cruisers. Research by both Haynes (2007) and Mason (2009) showed that a 
majority of Sailors worked longer hours and received less sleep than allotted in the NSWW model. The objective of 
this study is to determine if similar patterns would exist onboard U.S. Navy frigates. Results indicate that 61% of the 
participants exceeded the 81 hours of available time (work) allotted by the NSWW. On average, Sailors in this 
current study, excluding officers, work 20.24 hours more per week than in the NSWW, while sleeping 8.98 fewer 
hours per week than in the NSWW. Results suggest that the NSWW does not accurately reflect Sailors’ work/rest 
patterns onboard ships. 
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Sleep in today’s Navy is in short supply. When it is possible for Sailors and officers to sleep, the sleeping experience 
should be as efficient as possible. This study seeks to determine if motion affects sleep efficiency, and if sleeping 
surface could be used to mitigate the disturbed sleeping patterns caused by motion. To accomplish this goal, the 
researchers employ a motion machine driven with motion profiles from the USS SWIFT (HSV-2), a catamaran-style 
vessel that may have many of the same motion characteristics of future ships. In addition, two mattress types, a 
standard Navy mattress and a visco-elastic foam mattress, are compared to determine whether sleep efficiency 
differed between the two sleeping surfaces.   
Twelve volunteers participated in the human-in-the-loop study. Results from the laboratory study demonstrate 
that motion had a significant effect on sleep efficiency. Additionally, a survey administered to each participant upon 
completion of the experiment found that self-reported sleep quality was better in the stationary condition. Finally, 
tests using activity counts and acceleration data were conducted to determine if a given mattress type was more 
effective at reducing the amount of shock and vibration transmitted through the motion platform. These results show 
a clear advantage for the visco-elastic surface. 
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The objective of this thesis is to conduct a thorough analysis of the documentation and policies that currently exist 
within the Department of Defense framework. There are numerous gaps within this documentation pertaining to 
human systems integration (HSI) in the Integrated Defense Acquisition, Technology, and Logistics (IDAT&L) Life 
Cycle. The U.S. Navy currently implements HSI at different stages throughout the life cycle, but it lacks continuity 
throughout the entire process. A detailed analysis of the IDAT&L framework can potentially aid in redefining how 
the Navy should address HSI, by identifying policy and guideline gaps and then proposing ways to close those gaps 
and streamline the HSI process as a whole throughout the Navy. Based on the information and findings gathered 
from the current framework and current Navy policies, a potentially stronger framework for HSI in the Navy is 
suggested. The outcome of this thesis is to improve the entire HSI process throughout the Navy and help ensure that 
HSI is applied effectively throughout the acquisition process. 
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This thesis uses the Joint Capabilities Integration and Development System (JCIDS) Capabilities Based Assessment 
(CBA) in an attempt to provide both monetary and non-monetary solutions to the low retention rate of naval 
information warfare officers (IWOs) in pay grades O-4 and O-5. An initial functional-area analysis looks at critical 
skills retention bonuses (CSRBs), military retention factors, and IW community manning data. A functional needs 
analysis looks into historical IW retention issues and compares the pay of an IW officer to that of a civilian in an 
equivalent job. Retention issues are found by analyzing IW community-specific data from the Defense Management 
Data Center (DMDC) from 1997 through 2007. The analysis shows that, overall, historical retention is low at both 
O-4 and O-5, and that prior enlisted status, rank, and source of commission all play a role in this poor retention rate. 
A functional solutions analysis recommends a monetary CSRB and non-monetary solutions. To evaluate the 
effectiveness of these solutions, an IW retention survey was administered to Naval Postgraduate School IWOs. This 
survey shows that, in addition to the monetary and non-monetary solutions found in the FSA, the IW community 
might be able to further improve retention by focusing on improving IW leadership and community direction. 
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This thesis focuses on the nexus between a terrorist group’s narrative and the group’s success or failure in achieving 
its strategic goals. This work theorizes that the interaction of competing narratives exerts a systematic impact on the 
ability of the terrorist group to achieve its strategic goals through the influence that the narratives have over a 
group’s members, the group’s adversary, and the affected population. Although a terrorist group with a good 
narrative can be defeated, a terrorist group with a weak narrative is much less likely to win. Consequently, in order 
for a terrorist group to improve its chances of prevailing, it needs a strong narrative. While issues like material 
shortfalls, the repressiveness of state security services, and changing demographics could contribute to the demise of 
a terrorist group, these factors also serve to demonstrate how difficult it is for a terrorist group with a weak narrative 
to generate enough support to overcome these deficits. Since narratives are not fixed, each side may choose to 
change their narrative in order to accurately address changing circumstances. Changes could follow shifts in policy, 
appointment of new leadership, and even changes of fortune. 
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Since 2002, $39 billion and $46.7 billion have been appropriated to Afghanistan and Iraq for reconstruction 
spending. The dollar amounts suggest that reconstruction is important in post-conflict environments, but how 
important is it really? Some military commanders who oversee various types of reconstruction funding have 
interestingly noticed a relationship between the insurgency and reconstruction spending – most notably through the 
Commander’s Emergency Response Program (CERP). In post-conflict environments, CERP reconstruction efforts 
can be applied in such a manner that they contribute to the diffusion of the incubation and growth of insurgencies. 
This research focuses on determining how the CERP program can be used to influence insurgency through a 
Social Movement Theoretical framework. There are two primary purposes: to determine if CERP has historically 
influenced the security environment in any measureable way and to develop a model comprised of those 
components (needs, deserve, and message resonance) that could plausibly be argued to have an effect on violence 
and determine which components most significantly influence insurgency. The model is tested on the At Tameem 








The results depict that commanders have not used CERP to influence the insurgency in Iraq, but there does exist 
a weak positive correlation between CERP use and violence. Further, when compared to historical data, the deserve 
and message resonance factors contribute more to the influence of popular support than does the needs of the people. 
Several prescriptive implications are drawn with regard to the future use of CERP and its recommended use toward 
the influence of insurgency.  
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The purpose of this thesis is to understand the core components of the Afghan Taliban information strategy, which 
they treat as their main effort in their struggle to regain power. The Taliban use cultural metaphors from multiple 
sources, such as Islam, pushtunwali, and Afghanistan’s history, to frame their right of religious and political 
authority. Taliban information strategy interweaves these metaphors with threats to sow fear in the minds of the 
Afghan population. Such methods employed by the Taliban to send their messages consist of leaving shabnamehs 
(night letters) to demonstrate that the Taliban can appear at anytime. More modern methods, such as creating DVDs, 
have recently been incorporated into their toolbox for the purpose of sustaining their fighters’ morale and recruiting 
new followers inspired by their battle victories. This thesis determines that the Taliban are focusing their 
information strategy on short-term goals, and thus, it is relatively ineffective.  This is derived from polling data that 
demonstrates that the majority of the Afghan people do not support the Taliban or desire to see their return to power. 
The Taliban are viewed as the reason for poor security, despite their efforts to convince the population that the 
government cannot provide security. The Taliban information strategy has relied primarily on fear and coercion 
rather than persuasion. The Taliban’s problematic IO strategy affords multiple opportunities for the United States 
and its allies to reach out to those parts of the Afghan population for whom the Taliban provide a disproportionate 
amount of all their information. This thesis makes specific recommendations on how to best achieve this goal. 
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The purpose of the Air Force Officer Evaluation System is to provide feedback, document a record of performance 
and potential, and provide centralized selection boards with sound information for decision making. Officer 
Performance Reports are, and have historically been, considered “inflated.” This research assumes inflation is 
counter to the purpose of the evaluation system and investigates why historical inertia towards inflation exists. This 
is done by viewing the evaluation system as an “open system” and using organization, behavior, evaluation, and 
game theory to analyze organizational structure, culture, rewards, people, and tasks in U.S. military systems to 
identify elements that contribute to or inhibit inflation. The structure of the military, military culture, and the role of 
performance evaluations in the promotion and reward systems all directly support inflation. Changing the evaluation 
form reduces inflation in the short term, but a whole systems approach must be taken to combat inflation in the long 





be changed to permit rater accountability, the culture must be altered to accept accurate evaluations, and small 
changes in structure and reward systems might be made to reduce the long-term tendency of evaluation inflation. 
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This thesis focuses on field testing and evaluating the capabilities of a smartphone-based system and associated 
equipment for “first responder networking.” Further, the authors identify information sharing requirements for 
supporting a medical triage tasking during mass casualty and humanitarian operations. These requirements will be 
implemented, tested, and evaluated against the capabilities of the TwiddleNet system for passing/sharing patient 
information and records, in the form text, photos and voice, rapidly disseminated to those involved with the mobile 
emergency command post unit and the joint operations command center. This will facilitate communication via 
synchronized backhaul or satellite communiqué from the disaster site to other medical facilities across a globally 
distributed network; for example, land-based military-medical units, naval hospital ships, stateside medical centers 
via tele-medicine, etc. The applicability of these efforts to the Department of Defense will be specifically tested via 
integrated mass casualty/triage scenarios and simulated humanitarian operations. 
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Is public support for military intervention as susceptible to mounting casualties and other costs as many in the 
media, government leaders, and scholars believe when the conflicts become prolonged? During such conflicts, how 
does public opinion affect presidential decision-making? At first glance, it seems that changes in presidential policy 
are influenced by public opinion, but further research indicates that presidents’ concerns about public opinion and 
approval do not always cause changes in their policies. This is due to continued public support for sustained war 
efforts, despite increasing casualties and other costs of war. 
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It is not a question of “if” the next pandemic influenza outbreak will strike, but “when.” The current Department of 
Defense plan for vaccine distribution is to extend contracts to civilian delivery companies, such as the United Parcel 
Service (UPS) or Federal Express (FedEx). According to the National Strategy for Pandemic Influenza signed by 
then-President Bush in 2005, as much as 40% of the population could be incapacitated if a pandemic influenza were 
to occur in the United States. If the DoD depends on civilian delivery companies to distribute the vaccine, it will be 
competing with the Centers for Disease Control (CDC) (responsible for distributing vaccine to the civilian 
population) for use of these services. This thesis analyzes whether it might be safer and more efficient to use DoD 
assets to make vaccine deliveries during a pandemic situation, instead of extending the usual delivery contracts with 
FedEx and UPS at a time when the availability and reliability of civilian delivery companies may be compromised. 
This thesis first conducts a literature review of the history of pandemic influenza outbreaks in the United States 
and the responses to each outbreak. It then analyzes the current plans in place to vaccinate the DoD and the civilian 
population should an outbreak occur. Next, a model is constructed that minimizes the amount of time before all 
Marine Corps active duty, dependents, and DoD civilian employees receive vaccination. The scope of the model 
covers the seven Marine Corps installations on the eastern seaboard of the continental United States. Constraints of 
the model include the total population at each of the seven installations that must receive vaccination, the daily 
capacity of the numerous medical treatment facilities (MTF) at each installation, the speed with which various 
modes of transportation can deliver the vaccine, the cargo capacity of the various modes of transportation, and the 
feasibility of patients travelling to other installations to receive vaccinations if their home MTF is at capacity. 
The research in this thesis builds on but is different from the Jones/Tecmire MBA project entitled “Cold Chain 
Logistics: A Study in the Department of Defense OCONUS Pre-Pandemic Influenza Vaccine Distribution Network” 
(2007). The research in that MBA project studied the process of delivering vaccine to the Pacific Command in 
Southeast Asia, but stopped the analysis of the supply chain once the vaccine arrived in country. This thesis analyzes 
the process of delivering the vaccine the “last tactical mile,” down to actually administering the vaccine to 
individuals. This project considers whether it is safer and more efficient to use DoD assets versus extending 
contracts to civilian delivery services. 
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Having endured an economic downturn and impending budget cuts, should the United States Marine Corps (USMC) 
continue to lease the majority of its alternative fuel vehicles (AFVs) from the General Services Administration 
(GSA) or should it consider purchasing AFVs as a viable option? This thesis examines what, if any, benefits there 
are to the USMC to either purchase or lease AFVs. More specifically, it attempts to determine what the USMC’s 
optimal acquisition decision should be (lease or purchase) given potential changes in purchasing patterns over time. 
This analysis affords decision-makers the ability to make strategic financial decisions based on anticipated changes 
in the size of the USMC’s Garrison Mobile Equipment fleet, as well as anticipated changes in market conditions 
regarding vehicle purchase prices, incremental costs, and salvage values. To answer these questions, this thesis 
analyzes historical data (2004 to 2009) for the largest populations of AFVs in the light-duty category and then 
applies a model that compares the two alternatives based on their relative net-present values. An aggregated view of 
several different light-duty AFV categories then identifies whether leasing or purchasing is preferable. 
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Headquarters Marine Corps (HQMC) Installations and Logistics (I&L) is concerned over the expenditures on 
organizational and intermediate (O&I)-level maintenance repairables and consumables, and their effects on future 
budget requests. Additionally, determining the effect of O&I cost-drivers, such as inventory, operating tempo 
(OPTEMPO), equipment age, procurement costs, etc., has not been thoroughly examined. Developing a cost-
estimating relationship with maintenance costs, these cost-driver variables can help explain the factors that affect 
costs and why they vary. Prior studies have analyzed maintenance costs and suggested various prediction methods. 
The Marine Corps has yet to implement a quantitative forecasting method to predict maintenance costs. As such, this 
thesis analyzes and suggests methods to predict future budgets at the Marine Force (MARFOR) level using the 
Operating and Support (O&S) Cost Estimating Guide dated October 2007 as a reference for developing cost-
estimating relationships.  
This thesis focuses on Marine Forces Pacific, Marine Forces Command, and Marine Forces Reserve. This thesis 
creates a performance-pricing model for USMC planners to use as an analytical tool to support sustainment 
budgetary requirements in the planning, programming, budgeting, and execution process. This thesis continues the 
work of LCDR Patrick Kelly. 
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The project explores and seeks to identify relationships among four trust antecedents, two organizational structures, 
and two performance outcomes. The results will help further explain associations between trust level (high or low) 
and organizational structure. Past research found that the edge organization operating in a high trust environment 
produces the most accurate results in the least amount of time. Additionally, the research found that accuracy 
performance in the rigid hierarchy was more resilient than the flexible edge structure to changes in trust level.  
What has yet to be determined is the extent to which factors leading to perceived trust, also known as “trust 
antecedents,” are responsible for performance in a given structure. To empirically study these relationships, the 
present research analyzes data collected during an ELICIT simulation experiment involving 135 subject responses. 
The objective of this project is to identify relationships among the trust antecedents (competence, openness, concern, 
and reliability), organizational structure (edge and hierarchy), and performance (speed and accuracy).  
Benefits of this research include recommendations for program/project managers of integrated product teams in 
defense acquisition programs who desire to optimize team performance by addressing trust antecedents and/or 
organizational structure. In doing so, managers can make more informed decisions regarding team member 
organization and trust in order to more accurately and rapidly achieve organizational objectives.  
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America is facing an overweight epidemic and the Marine Corps is not immune to this problem. The percentage of 
overweight Marines doubled between January 2003 and December 2008. The objective of this research is to assess 
the current Marine Corps physical fitness and nutrition programs and their effectiveness as perceived by Marines. 
The authors conduct surveys and interviews to gain insight on how Marines felt the Marine Corps’ remedial 
programs (BCP, RCP, and MAP) and the Semper Fit program supported them in maintaining a healthy lifestyle.  
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The adhesive joint strength of various carbon fiber composite and steel joints is studied using Mode II fracture-
strength testing. The effect of the addition of multi-walled carbon nanotubes (MWNTs) to the adhesive is also 
studied. The effects of the MWNTs’ diameter, length, concentration, and functional group are also investigated. 
It is demonstrated that an adhesive joint with greater strength than a similarly constructed scarf joint can be 
created. It is further shown that the addition of MWNTs to the adhesive increases the Mode II fracture strength of 
the adhesive for steel-composite and composite-composite joints. It is also shown that the fracture path shifts from 
through the adhesive when no nanotubes are present to between the adhesive and metal or composite interface with 
the addition of nanotubes.  
The concentration, diameter, length, and functionalization of the MWNTs added to the adhesive play a 
significant role in the strength of the joint. Not all nanotubes improve joint strength. Finally, it is determined that the 
distribution of the MWNTs in the adhesives impacts the ultimate strength of the bond. The functionalization of the 
nanotubes with a carboxyl group improves nanotube distribution in the adhesive and shows significant promise for 
further improving joint strength.  
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The Naval Postgraduate School (NPS) commissioned a gas gun for shock wave studies on 9 October 2009, by 
performing the first experiment. The gas gun is a key element in the NPS Shock Wave Research Program within the 
Physics Department, where well-characterized planar impacts are essential for obtaining high-quality data to 
characterize a solid material. This first experiment was very successful and returned key data on the quality of the 
impact conditions created. 
This gas gun was designed by Sandia National Laboratories, and NPS spent twelve months fabricating the 
components of the gas gun and six months assembling them. 
The gas gun launches three-inch projectiles at velocities up to 0.5 km/s, creating high pressure and temperature 
states that can be used to characterize the fundamental responses of relevant materials to dynamic loading. The 
projectile is launched from a “wrap around” gas breech where helium gas is pressurized to relatively low pressure. 
This gas is used to accelerate the projectile down a three-meter barrel. Upon impact, the speed of the projectile and 






The next stage of development for the gas gun is to integrate a Velocity Interferometer System for Any 
Reflector (VISAR). The VISAR sees all the waves that flow through the target plate because of the impact. This is a 
key diagnostic for determining material properties under dynamic loading conditions.  
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Pulse detonation engines (PDE) are viewed as next-generation propulsion systems due to enhanced thermodynamic 
efficiencies based on the Humphrey cycle. One of the limitations in fielding practical designs has been attributed to 
tube diameters not exceeding five inches as the shock wave takes a long run distance for transition to detonation, 
thus affecting specific thrust. Novel methods via imploding detonations are investigated to remove such limitations. 
During the study, a practical computational cell size is first determined so as to capture the required physics for 
detonation wave propagation using a hydrogen-air test case. Through a grid sensitivity analysis, one-quarter of the 
induction length is found sufficient to capture the experimentally observed initial-wave transients. Test case models 
utilizing axi-symmetric head-on implosions are studied in order to understand how the implosion process reinforces 
a detonation wave as it expands. This in effect creates localized overdriven regions, which maintain the transition 
process to full detonation. A parametric study is also performed to determine the trends as the diameter increases, 
and it is found to support detonations exceeding the previous limit of five-inch diameters. 
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In recent conflicts, ballistic missiles have been used to achieve military and psychological objectives. With the 
proliferation of weapons of mass destruction (WMD), the threat of ballistic missiles as a delivery platform for WMD 
is of concern. Defense against such threats becomes important.  
There are different guidance laws, such as pursuit and proportional navigation (PN), for the missile interception 
of aerial targets. A new guidance algorithm was developed by John A. Lukacs and Oleg Yakimenko in 2006 to 
demonstrate the feasibility of intercepting a ballistic missile during the boost phase. This trajectory-shaping 
guidance algorithm uses the direct method of calculus of variations that maximizes the kinetic energy transfer from 
the interceptor to the target.  
A study is conducted by applying this guidance law and examining the trade-off between the various critical 
parameters, such as intercept geometry, time, altitude, and trajectory, in the optimized solution. It provides insights 
into the feasibility and limitations of this guidance. A literature review of the drag model and comparison with the 
compensated PN guidance are also conducted. A new, induced drag model is developed for future studies. The 
results verify that the trajectory-shaping guidance is feasible for the interception of ballistic missiles in the boost 
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This thesis presents the design and construction of a testbed suitable for test and evaluation (T&E) of the attitude 
determination and control system (ADCS) for a nanosatellite. This work briefly reviews the Navy’s use of satellites 
and considers the role of nanosatellites within that context. A survey of three-axis simulators precedes the 
development of an adaptive mass-balancing algorithm capable of effectively eliminating gravitational torques on a 
three-axis simulator without momentum exchange devices. This is followed by the design and construction of a 
testbed for validation of the mass-balancing algorithm.  
Although primarily designed for integration within the Naval Postgraduate School TINYSCOPE project, this 
testbed’s application reaches beyond TINYSCOPE to any payload onboard a nanosat requiring attitude control. The 
testbed, based on the Cubesat standard, is modular and allows any ADCS, containable within a 1U (10 cm cube) 
space, to go through T&E prior to launch including, but not limited to, stability, pointing accuracy, and nadir 
tracking.  
 
KEYWORDS: Spacecraft, Cubesat, Nanosat, Tinyscope, Simulator, Testbed, Control, System Identification, Least 
Squares, Adaptive Mass Balancing, Mass Balancing, Three Axis Simulator, NACL, TAS, CubeTAS, ADCS 
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Friction stir processing (FSP) is an emerging technology based on friction stir welding; FSP allows the near surface 
regions of a material to be selectively processed to improve the material properties. Single and multiple pass 
samples of nickel-aluminum bronze are examined and their microstructures are studied and compared using optical 
microscopy and scanning electron microscopy. FSP conditions are 800 revolutions per minute (RPM) with a tool 
traversing speed of 101.6 mm per minute (4.0 inches per minute, or IPM), or 1200 RPM with 50.8 mm per minute 
(2.0 IPM). Quantitative microscopy methods are employed to determine the approximate volume fraction of beta 
transformation products and the estimated peak temperatures at various points in the stir zones of the as–processed 
samples. The results show that, in material that had undergone multiple, successive FSP passes, microstructural 
effects of the FSP include a refined, homogeneous grain size and a reduction in the volume fraction of beta 
transformation products when comparison is made to a single pass material. The reduction in beta transformation 
products indicates that a reduction in the estimated peak temperature in the stir zone occurred in the samples having 
undergone multiple FSP passes. 
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The effect of fluid force on the natural frequencies and damping ratios of vibrating structures in contact with fluid is 





structure in the analysis of the dynamic response. Because the density of water is much greater than air, the added 
mass effect becomes even more critical in understanding the dynamic response of composites in water surroundings.  
In this study, experimental testing is carried out to investigate FSI of composite laminates immersed in fluid and 
subjected to low-velocity impact. Square composite laminates of carbon fiber weave and vinyl ester resin of size 457 
mm and 2.38 mm nominal thickness are subjected to low-velocity impact loading using a specially developed 
vertical drop-weight testing machine. The composite samples are fitted with gages to provide real-time information 
on strain levels generated during impact. Impact tests are performed on four side-clamped laminates in air-backed, 
water-backed, and dry surroundings, and at various impact energies for investigation. The findings of this study 
provide a better understanding of the use of composite materials in underwater structural applications where impact 
loading is expected. 
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Innovation in electronics and directed energy technologies is accelerating as the 21st century progresses. The 
requirement to process, store, and interpolate information and signals faster and with compact electronic units has 
led to the engineering of high-power electronics. As the power density of these electronic systems increases, the 
demand for cooling increases. The development of directed energy systems also requires the dissipation of large heat 
loads. If the heat generated by high-power electronics and other high-energy systems is not reduced or transferred 
efficiently and quickly, resultant pre-mature equipment failure, individual component failure, or the inability to 
operate the equipment will occur. 
Carbon nanotube-enhanced fluids have shown increases in thermal conductivity from 20% to 250% when 
compared to the base heat transfer fluid. This study focuses on the stability of static, water-based, carbon nanotube-
enhanced mixtures during thermal cycling (i.e., freezing and thawing) of the nanofluid using various types of carbon 
nanotubes, loading percentages, and surfactants. Electrical resistance measurements are recorded over a series of 
phase changes in order to assess the stability of the nanofluid. 
Experimental results show that static, carbon nanotube-enhanced nanofluids are stable between three to five 
freeze and thaw cycles before the carbon nanotubes start to agglomerate and subside. This results in an increased 
electric conductivity and validates the use of electrical resistance measurements as a viable means of assessing the 
stability of the nanofluid. However, ultrasonication of the nanofluids after the instability recovers the original 
electric conductivity of the nanofluid. 
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This thesis examines the current testing standards for diesel fuels and establishes the relevance of such testing 
standards to bio-derived diesel fuels. There is a need for more detailed kinetics information for bio-diesel fuels to 
allow exploration of issues in engine and fuel design. Flame studies can provide overall chemical kinetic 
information that is currently lacking in the literature for bio-diesel fuels. An experimental apparatus to measure 





addresses three major aspects of such design: combustion chamber, auxiliary systems (gases and fuel supply, 
ignition, and control), and measurement systems. Test rig characterization is attempted; however, critical ignition 
and fueling issues are uncovered during experimentation. Suggestions for future work provide solutions and 
improvement pathways to the current design.  
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This study investigates the mechanical characteristics of aluminum alloy AA3003-H14 when it is subjected to 
dynamic axial loads at low strain rates of less than 1 s-1. The tensile experiments show that both the ultimate and 
yield stresses, as well as the absorbed strain energy, increase with strain rate. Moreover, the strains at yield, ultimate 
load, and fracture show positive sensitivity to strain rate. On the other hand, when the material is subjected to 
dynamic loading rates of more than 10-1 s-1, the elastic modulus diminishes as the strain rate increases, while both 
normalized yield and ultimate stresses increase noticeably. It is also appreciated that the amount of plastic strain 
energy accumulated in a ductile material in its loading time history is useful as a failure criterion for the prediction 
of failure. Finally, a failure criterion is proposed for loading with varying strain rates. 
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Undersea sensors often include an acoustic modem buoyed above a seabed mooring or suspended beneath a surface 
buoy. In both cases, a vertical cable is subjected to horizontal water currents. This thesis examines two cases: the 
first characterized by a cable moored to the bottom of the ocean with a buoyant end; the second being a cable 
suspended or towed from a surface buoy or unmanned, surface vehicle (USV) with a weighted end. The equations of 
motion are similar since both cases have an object affixed to the free end of the cable and the other end fixed to a 
stable point. A physics-based algorithm in MATLAB models the effects of drag and buoyancy on the cable and 
predicts the steady-state shape of the cable. 
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Boey Chung Wai–Civilian, Singapore Technologies Dynamics, Ltd. 
B.Eng., National University of Singapore, 1999 
Master of Science in Mechanical Engineering–December 2009 
Advisor: Robert S. Hixson, Department of Physics 
Second Reader: Terry R. McNelley, Department of Mechanical and Astronautical Engineering 
 
This thesis investigates the use of porous materials in a multi-layered armor concept. The prototype layered structure 
consists of an initial high-strength material to slow down the projectile and cause significant plastic deformation, 
followed by an orthotropic wave-spreading layer to spread shock waves laterally away from the axis of penetration, 
and subsequently attenuate the shock waves by using a porous material to convert kinetic energy into internal 
energy. Based on the above armor concept, composite plates consisting of an alumina (Al203)-based ceramic, 





This study uses two commercially available porous materials, one based on aluminum metal and one a rigid 
polyurethane foam. This study also investigates the effect of porous initial density of the polymeric foam on 
ballistic. The author develops a P-α compaction model for the chosen porous materials for use in AUTODYN 
simulations to describe their dynamic compaction during an impact event. The author also conducts a ballistic trial 
to validate the performance of the armor laminate against numerical simulations. Based on the results of this study, 
the porous layer proves to be a good shock attenuator. The porous material efficiently delays the shock wave 
propagation and attenuates the amplitude by absorbing the kinetic energy through compaction of the material. The 
current research also proves that the material layering sequence is fundamentally correct and has merit.  
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The Navy is in need of an organic, inexpensive, swift method to neutralize or sweep waterborne mines. This thesis 
presents an alternative to current mine-countermeasure technologies that fulfills this criteria—the use of the Joint 
Direct Attack Munition (JDAM) to clear a minefield. It updates the general, physics-based, six degrees-of-freedom 
model, STRIKE35, to predict the three-dimensional, free-fall trajectory and orientation of an MK-84 bomb 
(simulating the JDAM) through a water column. It accurately predicts the final detonation position relative to an 
underwater mine in the very shallow water environment. Input parameters include accurate water-impact speed and 
surface-impact angle-of-attack. Because the model results compare well with experimental data from the Stand-Off 
Assault Breaching Weapon Fuze Improvement (SOABWFI) Program, the trajectory of the weapon is analyzed with 
structural failures. This thesis solves for the impact speed and impact angle-of-attack limitations to remain within the 
technology transition agreement, the detonation location for each fuze delay setting (to include its 20% tolerance), 
and the trajectory changes due to different water densities. This gives strike planners a tactical decision aid to clear 
the minefield accurately and efficiently with existing aircraft and weapons. 
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This study explores the fluxes of heat and salt associated with thermohaline staircases in the Beaufort Sea. An 
inverse model is developed to calculate the vertical transport of properties in the southern portion of the Beaufort 
Sea directly from observations. The applicability of laboratory-derived 4/3 flux law (Turner, 1973) is addressed. 
Three formulations of the static advective-diffusive equations are discretized on a uniform grid and inverted using 
the method of Total Least Squares. The first formulation is based on the classic flux-gradient model and is analyzed 
in both one and three-dimensions. The second formulation utilizes the Turner (1973) formulation of the 4/3 flux law, 
but the formulation of the coefficient C(Rρ) remains unknown. The third formulation includes the full form of the 
Kelley (1990) model, but the amplitude of C(Rρ) is unknown. Layer averaged heat flux through the thermohaline 
staircases is found to be on the order of 1 W/m2, which is significantly higher than previous studies (Padman and 
Dillon, 1987; Timmermans, et al., 2008). This implies that the laboratory formulation of the 4/3 flux law may 
require calibration in order to accurately represent Arctic conditions. 
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The objective of this research is to analyze the non-developing tropical circulation system (TCS025) utilizing data 
collected during the Tropical Cyclone Structure 2008 (TCS-08) and The Observing System Research and 
Predictability Experiment (THORPEX) Pacific Asian Regional Campaigns (T-PARC). Aircraft dropwindsondes, 
special ELDORA radar observations, and analyzed ECMWF model fields are used to define the three-dimensional 
structure at key times during the lifecycle of TCS025. 
Two TCS025-related mesoscale convective systems (MCSs) are examined with observations from Air Force 
WC-130J and Navy Research Lab P-3 flights. On 28 August 2008, dropwindsonde and ELDORA wind fields 
identified a cyclonic circulation associated with an MCS (MCS-G). However, the upper-level and lower-level 
circulations were disconnected around the 850 hPa level. The upper-level circulation propagated southward with the 
MCS-G convection, while the lower-level circulation progressed poleward. On 29 August 2008, dropwindsonde and 
ELDORA wind fields identified a broad cyclonic circulation associated with another MCS (MCS-H). However, the 
center of circulation was northwest of MCS-H convection. It appears that the mid- and upper-level circulations 
associated with the MCS convection propagated southward with the convection, while the low-level cyclonic 
circulation, under influence of the low-level background flow, progressed poleward. Without continued vertical 
coupling, TCS025 did not become a tropical depression. 
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The recently completed integrated project by the Systems Engineering and Analysis Cohort 15 at the Naval 
Postgraduate School has devised a regional, maritime-theater security force to conduct phase zero operations based 
on a tasking from OPNAV N8F. The force’s airlift capability is identified as a critical component in accomplishing 
missions, and the required force structure is determined using a mix of mathematical and linear optimization 
modeling.  
The goal for this thesis is to develop a stochastic model using Discrete Event Simulation (DES) that can be 
employed to analyze the devised force structure’s airlift operation performance at the operational/tactical level to 
augment the analysis work performed under that project. The intent is to provide a more complete solution for any 
stakeholders who want to take the project to the next level. 
The resulting model demonstrates the ability to measure the airlift operation performance and provide insights 
into the operation workflow efficiency. The experiments conducted support earlier findings on the devised phase 
zero force’s ability to meet the most stringent mission requirements, but suggest a different maximum airlift 
capability. 
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The nature of modern ground warfare has become increasingly complex and will continue to do so. Future conflicts 
will require that participants have improved decision-making skills in an environment where tactical decisions have 
strategic implications. Today, small-unit combat trainers lack the means to create training conditions that reinforce 
such decision-making skills. On top of traditional training-enabler requirements, these training resources must 
provide an immersive training environment that is culturally realistic and interactive. 
The Future Immersive Training Environment (FITE) was proposed as a Joint Capability Technology 
Demonstration (JCTD) in October 2008 in response to this need. It is divided into two parts: 1) Spiral 1 – 
individually-worn virtual reality, and 2) Spiral 2 – facility-based mixed reality and individually-worn augmented 
reality. 
The FITE JCTD is a two-year USJFCOM-led JCTD designed to enhance immersive training technologies by 
demonstrating, assessing, and transitioning such capabilities into service programs of record.  
Unfortunately, it is difficult to build a good business case for a new training capability because there is no 
existing system against which to compare. This thesis uses Learning Curve Theory to quantify the benefit of training 
soldiers in an immersive, mixed-reality environment in terms of reducing combat fatalities. When compared against 
the estimated investment over the system lifecycle, results show attractive returns over a broad range of input 
parameters. The results of this thesis could provide input to the FITE JCTD business case analysis. 
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In this study, the author develops a MATLAB simulation of area search with acoustic sensors modeled by the 
Poisson Scan Model and the Lambda-Sigma Model. Detection-time results are compared to those given by 
the much simpler Random Search formula. Random Search is found to closely approximate the more complex 
models if detection range is selected correctly. Guidelines for selecting the Random Search detection range are 
developed. 
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This thesis develops new models to estimate the cost for a defense acquisition project, namely the Korean Helicopter 
Program (KHP). The thesis constructs various cost-estimating models based on the traditional Ordinary Least 
Square (OLS) method and the Adaptive Cost Estimating Relationships (CER) method, which was introduced in June 
2008. This new methodology is used to improve the uncertainty of OLS as shown in the differences between actual 
data and predicted values. In particular, the new (adaptive) CER method uses three ways of estimation to diminish 
the errors; a priori, piece-wise, and X-distance methods. Among these three approaches, this thesis deals with the 
priori method, which assigns weights to individual data points. By comparing the OLS and the weighted methods, 
improvements in the cost estimates can be achieved. In addition, this thesis provides robust cost estimates for the 
KHP. 
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Maritime interdiction missions (MIM) are of great interest and high operational importance to the U.S. Navy, the 
U.S. Coast Guard, and allied forces. The MIM scenario discussed in this thesis includes an area of interest with 
multiple neutral and hostile vessels moving through the area, and an interdiction force consisting of an unmanned, 
aerial vehicle (UAV) and an intercepting vessel, whose objectives are to search, identify, and intercept hostile 
vessels within a given time frame. 
In this thesis, stochastic dynamic programming models are developed that represent the MIM scenario. While a 
theoretical method of producing an optimal decision policy for the interdiction force is presented in this thesis, it is 
shown that such computation is intractable. The models developed in this study are used to analyze and evaluate the 
performance of a heuristic decision policy that the authors recommend be applied by the interdiction force. 
Based on a numerical case study, including several representative MIM scenarios, it is shown that the number 
of intercepted hostile vessels following the heuristic decision policy is at least 60% of the number of hostile vessels 
intercepted following the optimal decision policy. Based on the results of the heuristic performance in the numerical 
case studies, the authors recommend implementation of the suggested heuristic in an operational decision aid for 
maritime interdiction missions. 
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In this thesis, a Bayesian updating model is developed that estimates the location and time of a chemical attack using 
inputs from chemical sensors and atmospheric threat and dispersion (ATD) models. In bridging the critical gap 
between raw sensor data and threat evaluation and prediction, authorities will be capable of performing better hazard 
prediction and damage control.  
The model is evaluated with respect to settings representing real world operations. Factors that affect the 
model’s capability to accurately estimate the location and time of an attack are the specific layout of the deployed 
sensors relative to the attack location, the number of false positive signals, and the number of false negative errors. 
An experimental design is used to evaluate the model against the factors identified. The dominant factor is the 
expected number of correct signals (ENCS), which depends on the specific layout of the deployed sensors relative to 
the attack location. From analyzing the effect of the sensitivity (absence of false negative errors) and specificity 
(absence of false positive errors) of the sensors deployed, it is concluded that it is more worthwhile to invest in 
sensitivity rather than specificity. Insights on sensor coverage are also obtained. 
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This thesis investigates the effect of ocean water attenuation on a laser beam fired upward inside the ocean. Laser 
beam spreading due to scattering is approximated. The method used is a computer Monte Carlo simulation. Angular 
spreading of light caused by refraction at the sea surface is also studied and compared with the ocean results. The 
method is to simulate geometrical light rays passing through a randomly realized, ocean-surface wave model and 
derive statistics of the angular refraction. The results of this work can be used to detect objects in the water and laser 
communication to submerged objects from an airborne or space platform. 
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Corporate financial stability has long been considered an essential feature of a successful enterprise, even in a stable 
or growing economy. Financial crises and recessions set much higher requirements toward the financial stability of 
the enterprise. In their search to regain stability and improve performance, companies utilize various operating and 
financing solutions. Cost reduction initiatives, such as early retirement incentives, play an important role among 
these solutions. 
Early retirement incentives are considered to be an effective and humane measure of payroll cost reduction. 
Nevertheless, there is a lot of controversy regarding its actual efficacy. This research reviews the costs and 
ramifications of early retirement incentives and their efficacy as compared to other cost-reduction options, and 
analyzes the advantages and disadvantages of their implementation in order to draw conclusions on their actual 
efficacy. 
While early retirement incentives may have significant payroll-cost reduction potential, they are not focused, 
and their outcomes may vary greatly. Therefore, estimating the immediate financial effects of early retirement 
incentives and their unintended consequences is extremely challenging. Similarly, it is impossible to conclusively 
determine who benefits more from early retirement incentive programs—a company or its employees. 
These facts lead to the conclusion that implementing early retirement incentives requires elaborate planning and 
execution in order to be effective, predictable, and safe. 
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The term “service-oriented architecture (SOA)” has been gaining popularity in the Department of Defense’s 
software engineering and IT community in recent years. It has become the next “big thing” and is the buzz word 
used at technical conferences and high-level management meetings. However, the term “service-orientation” has 
caused much confusion among program sponsors, government IT managers, and software professionals. Its apparent 
ambiguity has led them to claim their own interpretations of SOA. Many have been led to the notion that a technical 
architecture deemed service-oriented is simply one comprised of web services. This is a common but dangerous 
assumption that leads to the number one mistake made by projects intending to adopt SOA—the perception that the 
benefits promised by current, mainstream SOA are attainable solely through an implementation using the web 
services platform. 
This thesis describes a case study of a sensor management system (SMS) to illustrate that building an SOA-
based application is not just about applying a particular set of technologies and standards but by following a set of 
sound design principles based on service-orientation. It presents an alternative architectural design and a set of new 
services for SMS to improve its degree of service-orientation. The biggest contribution of this thesis is to show, by 
conducting a case study, that the use of web services alone does not make a system service-oriented. The results of 
this thesis can be used by IT professionals in the Department of Defense to better evaluate the degree of service-
orientation for a software system’s architecture.  
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Information, and the knowledge gained from it, has been the key component to strategic planning since the earliest 
combat operations. Success in the information age is defined by the military’s ability to communicate effectively in 
a dynamic environment and to share relevant information seamlessly. Sharing information is a critical element to 
understanding missions that employ the operational concept of network-centric operations and warfare (NCOW). 
Discovering valuable information is vital towards the capacity to predict and/or prevent circumstances in the current 
war against terrorist organizations. 
This thesis describes fundamental concepts of information sharing and information discovery. Through the use 
of a systems engineering approach, this thesis creates a common vision of an information sharing and discovery 
(ISD) system, evaluates the role of ISD in network-centric systems (NCS), and discusses the relationship of NCS to 
NCOW. This study also employs the system architecture method to establish the operational concept of ISD 
systems; derive requirements for future acquisitions of ISD systems; analyze the interactions that ISD systems have 
with external systems; and establish a functional architecture for the ISD system. 
This research approach provides guidance for the development and integration of future ISD systems in order to 
meet the needs of future Department of Defense NCS. 
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Peer production (PP) is an emerging model in the information age. It takes advantage of greatly reduced transaction 
costs enabled by the combination of a networked information economy and ubiquitous personal computing power. 
This thesis outlines why this new model is so significant to the U.S. Navy. This is done in part through modeling 
and simulation in ARENA. The model demonstrates how incomplete specification of agent talent and task difficulty 
adversely affect traditional firm production and cause both cost and schedule overruns, as well as project failure. 
Modeling the peer production process demonstrates how a significant portion of these shortcomings are overcome in 
the new economic model. The model also quantifies the significant gains in efficiency, higher probability of success, 
increased rate of innovation, and reduced cost result from PP. Finally, a first look at how peer production can be 
systematically applied and reapplied successfully is presented through a stakeholder analysis and functional 
decomposition. 
By combining the model with the theoretical understanding of PP presented here, the Navy will be able to apply 
peer production in numerous areas, including advertising, recruiting, maintenance, casualty response, family 
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This research identifies the information/data required to perform a safety assessment for large-scale systems 
integration. From these required safety-related information/data, and the utilization of systems engineering processes 
and practices, a safety assessment architecture is developed. As a result, the risk of known hazards is mitigated to as 
low as reasonably practical (ALARP) and the system health of these large-scale system integrations is improved 
throughout the system’s lifecycle. 
The thesis first identifies the current gap in system safety assessment for large-scale system integrations, 
especially in the area of commercial, off-the-shelf (COTS) and non-developmental item (NDI) systems integration. 
Next, with reference to the Department of Defense system lifecycle process, a COTS/NDI system-integration 
lifecycle process model is proposed. In addition, in line with the DoD policy to have a joint weapon system safety-
review board, a system-safety functional hierarchy is then created. Using the functional hierarchy created, more 
detailed sub-function and measures-of-effectiveness for system safety assessment are then analyzed. 
Finally, a hazard list table is proposed as a tool to be used in relation to the system safety assessment functional 
hierarchy so as to achieve the objective to identify, mitigate, trace, and accept all residual risks associated with 
large-scale system integration throughout its lifecycle. A case example of the Harpoon Weapon System safety 
assessment on a ship platform is used to further explain the usage and process of generating, maintaining, and 
tracking the hazard list table. 
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Many U.S. Navy systems were built on the fly and have encountered interoperability problems at sea, such as 
erroneous dual/multiple track designations, mis-identification/track identity conflicts, report responsibility conflicts, 
friendly tracks displayed as unknown/pending, tracks dropped without operator action, different track identities of 
different ships, etc. To identify and fix these interoperability problems, the Navy instituted the Distributed 
Engineering Plant (DEP) testing program, run by the Naval Sea Systems Command, and the End-to-End (E2E) 
testing initiative, currently formed by the Space and Naval Warfare Systems Command. Whereas the DEP involves 
many land-based laboratories across the U.S. connected via an asynchronous transfer mode network, E2E testing is 
carried out entirely at one laboratory―the E2E lab. The DEP testing program is faced with the problem of 
determining a cost-effective way of paying for testing―providing the participant DEP laboratories full-time funding 
or paying them on a per-test basis. A challenge faced by the E2E testing program is getting the E2E lab ready for 
testing. Two factors contributing to this challenge are uncertain availability of funding for building the E2E lab and 
the lack of a comprehensive plan to establish the E2E lab. Such a plan calls for a rigorous justification of the E2E 
lab needs and funding requirements. This thesis performs an in-depth examination and a qualitative analysis of the 
two testing programs; a quantitative, comparative analysis of the DEP testing program’s paying options; and, using 
goal programming, provides data in support of creating an E2E lab plan. The significance of this thesis is the use of 
analysis and mathematical programming to provide analytical data in supporting informed decision making in 
testing and evaluation of systems and/or systems of systems. 
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Both Japan and Germany have presented security identities of domestic anti-militarism throughout their post-war 
political histories. Remnants of war memories made peoples of both nations strongly antipathetic to waging a war as 
a way of pursuing national security. They institutionalized such means as constitutions, laws, and civilian control of 
military means. Among several tenets of security identities, the most basic and core tenet was no use of force in a 
foreign war. Up until the Cold War period, the bans remained intact. However, as changes in the security 
environment appeared along with the end of the Cold War, Japan and Germany relied on individual circumstances to 
consider modifying their long-standing anti-militarist approaches to security policies.   
This thesis examines how Japan’s and Germany’s political parties contributed to developing new security 
identities of domestic anti-militarism under the changing security environment and foreign expectations. The main 
focus of this thesis is to identify how the political parties’ role as representatives of the public, policy makers based 
on their inherent security policy stances, and competitors over the preferred policies exerted influence on the 
evolution of Japan’s and Germany’s security identity of domestic anti-militarism. 
Both nations faced international criticism in the Gulf War, mainly due to their failures to properly meet the new 
expectations of the international community. In consideration of lessons learned from the Gulf War, the Afghanistan 
war (Japan) and the Bosnian war (Germany) were the landmark tests of their respective abilities to rewrite the 
security identity of no use of force in a foreign war. In the end, the thesis finds that the political parties’ identical 
positions in view of national security and interactions on the political stage played critical roles in preventing 
profound changes in the previous security identities of domestic anti-militarism. 
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This thesis explores how shared governance mitigates risk related to multi-agency, multi-discipline, interoperable 
radio-communications projects. Case study research focuses on two California counties, Marin and Monterey, to 
discover how shared governance emerged to mitigate financial, managerial, and disciplinary risk. This research 
identifies the elements of shared governance that can lead to the successful implementation of interoperable radio-
communications projects. Findings indicate that shared governance emerges over time and is influenced by existing 





(roles) and use that experience to facilitate shared need and common understanding between all participants. Finally, 
public safety tradition and culture will impact the development of shared governance solutions and can either inhibit 
or facilitate shared governance solutions. 
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Despite published warnings from the Department of Homeland Security, the current social, economic, and political 
environment is not likely to lead to a violent confrontation between right-wing extremist groups and government 
authorities. This thesis applies the Theory of Collective Behavior and examines—in the context of the current health 
care reform debate—existing conditions and dynamics and their influence on the domestic far right. Although 
several determinants of collective behavior (i.e., structural conduciveness, structural strain, and ideology) produce a 
climate within which right-wing extremism can emerge and flourish, the lack of an influential far-right leader and 
the effective operation of existing social controls hinder the mobilization of the domestic far right.  
To counter right-wing extremism, the U.S. government should avoid dismissing outright the grievances of the 
far right. Instead, the government should direct its efforts to reducing the social structures that create an environment 
in which right-wing extremism can emerge and flourish; and encouraging and ensuring the effective operation of 
social controls. Endeavors along these lines are similar to international efforts countering radical Islamic extremism. 
Further studies are needed to explore how counter-radicalization approaches against Islamic extremists can be 
tailored to comply with domestic law and be applied to domestic right-wing extremists. 
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The admissions of the survey respondents to this thesis demonstrate that there is a problem with the implementation 
of the National Incident Management System (NIMS) in both large and small law-enforcement agencies in the state 
of Wisconsin. NIMS training is a perishable skill, and without constant refreshment—either through regular practice 
or actual use—this system cannot be sustained within an organization. There is a flaw either within the training, in 
the implementation of the training, or in the system itself. What are the barriers to Wisconsin law-enforcement 
agencies’ adopting and routinely using NIMS, and how can those barriers be reduced? To gather data on the barriers 
that Wisconsin law-enforcement agencies encounter using NIMS, an electronic survey was developed. 
Approximately 550 law-enforcement agencies within Wisconsin were queried in the survey, with a very low 
response rate of 12%. Sixty-six percent of the respondents reported that, while they may be in compliance with 
federal NIMS requirements, they are not proficient. Recommendations include promoting a culture of customization 





the creation of objective NIMS proficiency standards through output/performance measurement and tying future 
funding incentives to those objective standards.  
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This thesis evaluates the U.S. government’s decision to end F-22 production and shift procurement focus toward 
first-generation unmanned, combat aerial vehicles (UCAV). Over the last eight years since September 11, 2001, the 
U.S. military has been in a constant, asymmetric battle with violent extremists. UCAV’s like the MQ-1 and MQ-9 
have provided a persistent air-power presence and have grown in popularity because of their low cost and versatility. 
At the same time, the F-22 has seen no direct combat action and has been characterized by cost overruns and 
significantly overwhelming capabilities. The question becomes, has this shift in procurement, to solve irregular 
warfare deficiencies today, introduced issues concerning tomorrow’s dominance for the U.S. Air Force (USAF)? 
The evaluation of this decision involves three sub-areas that provide the necessary foundation to answer the main 
research questions: the global defense spending environment; analysis of manned versus unmanned flight, including 
cost implications; and an aircraft effectiveness comparison across a broad threat spectrum. While it is apparent that 
UCAVs are less expensive and able to provide a persistent presence in today’s threat environment, the decision to 
shut down production of the F-22 decreases the USAF’s ability to defend the homeland against a full spectrum of 
potential threats.  
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Turkey’s foreign policy has recently undergone some considerable changes. In order to understand why this has 
occurred, and where Turkey’s foreign policy will likely go in the future, one must examine Turkey’s national 
identity. Today, Turkey’s dominant national identity reflects a blend between modern, secular, and western customs 
with a traditional Ottoman and Islamic culture: a “neo-Ottoman” identity. This synthesis of traditional and modern 
identities grew out of the 1980s and was solidified when the Justice and Development Party (AKP), a secular party 
with strong roots in political Islam, was elected in 2002 and then re-elected twice with the largest plurality. This 
revisiting of Ottoman-Islamic culture is reflected in Turkey’s foreign policy. Now that Turkey has shifted back to a 
greater comfort in its Ottoman-Islamic identity, it has reopened better relations with the Muslim world, which 
significantly differs from Turkey’s foreign policy prior to 2002. While Turkey will continue solid relations with the 
west, it will only do so as long as it is in Ankara’s own interest.  
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Although threats and punishments have historically been the more prevalent tools of U.S. foreign policy, the current 
U.S. administration is signaling a reorientation toward a more positive inducement strategy. Much is written on 
incentives, but few have taken an in-depth look at how third parties should properly place incentives to maximize 
their effect. This thesis suggests that a cognitive bargaining model may provide a useful analytical tool for deciding 
when and where to use positive incentives. The model proposed in this thesis uses James Fearon’s Rational 
Bargaining and War Theory as a base. Then, by folding in Prospect Theory, a bargaining model is developed that 
can account for the effects of third party incentives. This model is put to the test by looking at Ukraine’s de-
nuclearization in the early 1990s. Using the cognitive bargaining model as a framework, the bargain reached by 
Ukraine via the Lisbon Protocol in 1992 is compared to the one achieved via the 1994 Trilateral Agreement. This 
thesis finds that the cognitive bargaining model provides a useful analytical tool. Further development of this model 
is recommended so that future offers of incentives by the United States achieve the most “bang for the buck.” 
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Control of the U.S. border is a primary concern for the Department of Homeland Security (DHS). Three of the 
department’s components have major roles in providing border security and control. With increasing costs and 
constantly changing threats, it is vital that all border organizations work together collaboratively. This thesis looks at 
two new ideas, border regionalization and joint regional-border commands, and compares them with current efforts 
to increase collaboration. By establishing border regions, DHS can use threat-based planning in each region to allow 
all border control components to focus on threats specific to their region while also increasing the level effectiveness 
of resources. Joint regional-border commands offer even greater advantages in collaboration between components 
and resource usage. The Department of Defense model for regional combatant commands is used as an example of 
how DHS can take advantage of the lessons learned with this recommendation. 
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The 9/11 Commission Report described how driver’s licenses, identification cards, and travel documents are as 
important as weapons to terrorists. Vulnerabilities in existing identification systems provide the opportunity for 
illegal immigrants and terrorists to obtain driver’s licenses and identification cards; once obtained, these individuals 
can easily operate within the borders of United States. In response to the 9/11 Commission Report, the federal 
government passed the REAL ID Act of 2005 (RIA), which established national standards for driver’s licenses and 
identification card standards. However, moving forward with implementing the RIA using the current defined 
standards may not be effective in addressing terrorism concerns. The RIA’s guidelines require states to use a digital 
photograph on driver’s licenses and identification cards as the primary biometric for identification. Photographs can 
be misleading because a person’s physical appearance can change drastically due to hair loss, weight gain, or change 
in hair color, making it difficult for law enforcement, Customs and Border Patrol officers, and Transportation 
Security Administration personnel to positively identify individuals. Improvements in biometric technology allow 
for the incorporation of fingerprint, iris scan, hand geometry, or detailed facial-feature information in driver’s 
license and identification card systems; this thesis argues that incorporation of additional biometrics in driver’s 
licenses and identification cards would improve national security. This thesis adds to the national identification-card 
debate through an analysis of the RIA, an examination of the biometric identification technologies best suited for 
national security and border security purposes, and an assessment of alternative biometric driver’s license and 
identification cards. 
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The 18 critical infrastructure sectors identified by the U.S. Department of Homeland Security form a vast and 
complex network of interdependent assets that supports the functioning of nearly every aspect of business, 
government, and commerce. The disruption of even one critical infrastructure sector by a terrorist attack or natural 
or manmade disaster is likely to have cascading effects on other sectors.  
As the Sector-Specific Agency for the Government Facilities Sector, the Federal Protective Service conducts 
recurring facility security assessments for approximately 9000 federal facilities. These federal facilities are 
interconnected in varying degrees of complexity and form a network of multi- or bi-directional connections between 
assets, within or between many types of systems, and within or across critical infrastructure sectors. 
This thesis presents a policy options analysis of a cross-sector approach for protecting federal facilities across 
the United States. These options seek to expand the security assessments conducted by the Federal Protective 
Service to include interdependency analysis at the operational and strategic levels. These options may also serve as a 
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In spite of publications such as the 9/11 Commission Report and a revised incident command system, effective 
interagency collaboration at emergency incidents within New York City has not been fully achieved. This thesis 
explores how the development of these collaborative efforts may be dependent on social factors, such as inter-
organizational trust, and whether emergency management agencies are well positioned to assume a leadership role 
in fostering and implementing trust-building programs in the furtherance of collaborative agency partnerships. 
The methodology for this study involves data collection and thematic analysis derived from an interview 
process involving the senior management of seven public safety agencies; the goal is to draw conclusions on the role 
of trust and provide recommended strategies for fostering inter-organizational trust. 
The conclusions drawn from this research support the concept that trust operates as a catalyst in fostering inter-
organizational collaborative efforts, enhancing the components of effective interagency partnerships, such as 
communication, as well as providing for increased problem-solving capacities. Further conclusions drawn are that 
the “leadership in building trust” concept is complex, primarily reliant on establishing trust in the collaborative 
process itself, and embraces the need for a collective synthesis of various agency skills to effectively meet homeland 
security challenges. 
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This thesis addresses the question, why do some insurgent groups use female suicide bombers while others avoid 
this tactic? Afghanistan is an example of a conflict zone where the propensity for female suicide terrorism is lower 
than other conflict regions, such as Iraq and Sri Lanka. Strategic calculations and materialist gains play a unique role 
in influencing organizational behavior, but deeper structural considerations, such as norms, institutional barriers, and 
the dynamics of conflict, also influence the agency of actors. Realist approaches provide limited explanatory power 
in addressing the variation in the use of female suicide terrorism; constructivism provides a better model toward 
addressing individual, organizational, and societal acceptance of this tactic, particularly as it relates to women. The 
case of the Taliban insurgency and its limited use of female suicide bombers suggest that factors other than 
materialist imperatives are at play. The comparative study of female suicide bombings has immediate policy and 
counterterrorism implications, but it can also shed light on the debate between materialist and constructivist 
approaches in international relations theory and in the formulation of military doctrine. 
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Since September 12, 2001, the Florida Urban Search and Rescue System (FLUSAR) in Florida has grown from a 
nascent system to a full-fledged, multi-tiered, statewide search-and-rescue system. Through an urgent need for urban 
search and rescue (US&R) capabilities, good planning, and a unity of purpose after September 11, 2001, Florida was 
able to establish a system that is emulated by other states. However, due to a lack of state control, sustainable 
funding, a strategic plan, and policies to protect integral members from professional liability, the system is in 
jeopardy of being terminated. If this were to occur, Florida could not adequately protect its citizens during 
emergencies that cause structural collapse. 
By examining the qualitative information gleaned from the literature review, a survey of state US&R systems, 
interviews with personnel who were involved with the establishment of FLUSAR (or have a role in other state’s 
US&R systems), and the author’s experience with the FLUSAR system with state and local governments, this thesis 
evaluates the present capability of the US&R system within the state of Florida and provides a description of where 
FLUSAR has been, where it is today, and recommended changes for the future. In order to ensure the highest degree 
of performance and accountability to the citizens of Florida, including recognizing that the real strength of a US&R 
system is one that is based on the rapid local and regional response of specially trained US&R teams and task forces 
from within a state, it is recommended that the Florida Division of State Fire Marshal establish a US&R advisory 
board and US&R program coordinator, dedicate sufficient funding to support an advisory board and US&R program 
coordinator, and that the Florida Division of State Fire Marshal be the agency in charge of the state US&R system, 
or FLUSAR.  
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In the summer of 1980, Polish workers revolted against Communist corruption and Poland’s failed economic 
system. In a wave of solidarity unprecedented in a Communist state, citizens challenged the government’s authority 
as the legitimate decision-making body. Striking workers throughout the country created the Solidarity Union. They 
demanded personal freedom, legalization of Solidarity, and input into the government. Polish Communist leaders 
faced the choice of either executing the wishes of their citizens or preserving its Marxist-Leninist ideology. With the 
aid and coercion of the Soviet Union, as well as other fraternal states, the government secretly planned military 
action against its citizens. Within eighteen months of the beginning of strikes and several changes in Polish 
leadership, General Wojciech Jaruzelski imposed martial law, which forced an end to the strikes, imprisoned 
Solidarity’s leaders, and restored the status quo.  
This thesis describes the conditions that led to the martial law crisis and examines General Jaruzelski’s claims 
that implementing martial law saved the Polish economy and prevented civil war and foreign invasion. Finally, the 
theory of securitization examines how the Polish leadership used a desperate situation to legitimize the use of special 
powers for political reasons.  
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The food and agricultural sector received the designation of critical infrastructure important to national security after 
the events of September 11, 2001. With an increase in food-borne illnesses at the national level since the new 
designation, there has been increased concern about the current regulatory approach to the sector, in the paradigm of 
homeland defense and security. A continuing reliance on a complex web of regulatory oversight from multiple 
agencies, pertinent to both unintentional and intentional contamination of the food supply, sets the premise for the 
overarching research question and argument of this thesis. Is it time to restructure the food-safety regulatory system 
into a single agency to provide a smarter focus to a globally expanding and vulnerable sector? This thesis uses 
secondary qualitative analysis of data as a method to explore existing information and patterns to answer the 
research question and support the argument that a single agency is a smarter approach. A conceptual framework is 
provided of what a new agency would look like based on existing information and realistic concepts garnered from 
the research. The thesis produces a more efficient and effective focus and balance on the protection of this vital 
national security sector, while maintaining vigilance on the traditional focus of day-to-day food safety.  
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Currently, there is no full definition of persistent surveillance in joint doctrine that allows a clear distinction between 
persistent and non-persistent collection requirements for collection managers to properly resource surveillance 
assets. The Joint Forces Command (JFCOM) Joint Concept Development and Experimentation Directorate (J9) 
attempts to alleviate this shortfall by proposing a definition: “Persistent Surveillance: an operationally focused 
surveillance approach that uses a full range of strategic, operational, and tactical collection methods to dwell on and 
revisit a target. Persistent surveillance contributes to the detection and recognition of meaningful changes in an 
adversary’s activities that support planning and executing preemptive actions to prevent likely adversary courses of 
action.” 
The issue with this definition, as with all current definitions, is the lack of precision in defining what 
circumstances warrant the use of persistent surveillance. In addition, there are currently no quantifying metrics to 
determine effectiveness of intelligence, surveillance, and reconnaissance (ISR) collection for the use of the 
persistent surveillance concept (i.e., metrics to show the duration an asset loiters over a target area and the success 
rate of meeting mission objectives during this time). Without a clear and distinct definition, and metrics, the concept 
of allocating assets for collection managers to perform persistent surveillance becomes ambiguous. This thesis 
determines key conditions for allocating the use of persistent surveillance through historical analysis of the use of 
persistent surveillance between the concept’s introduction in the 2001 Quadrennial Defense Review (QDR) and the 
evolution following the 2006 QDR, when the concept of persistent surveillance was actually declared an operational 
capability that was vital to the mission in Iraq. This thesis performs a historical case study on the evolution of 
persistent surveillance in U.S. Central Command in order to build a more precise definition and allow for better use 
of persistent surveillance in future military operations. 
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As nuclear terrorism is a risk of low probability and high consequences, the United States is right to address it as a 
significant—but not the utmost—national security priority. The science of nuclear forensics makes possible the 
characterization of nuclear materials used in a nuclear attack, and, as such, provides the backbone of an attribution 
program. Nuclear forensics-based attribution serves the dual purpose of helping to prevent nuclear terrorism by 
enabling deterrence, as well as guiding and enabling post-attack response options in the event of deterrence failure. 
The deterrence that an attribution capability alone enables is fairly narrow in its effective scope, though this 
deterrence does cover what would otherwise be a critical gap in U.S. strategy for preventing nuclear terrorism. The 
U.S. attribution capability is currently lacking in several important regards, the most significant of which is a future 
dearth of highly qualified personnel. Since an attribution capability is a critical enabler, the United States must do 
more to efficiently develop its attribution program. This can be done most cost-effectively in the short term by 
focusing on unilateral program needs, while building an enduring domestic political will to improve and then 
maintain the nation’s attribution capability. 
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The risk of a nuclear attack by terrorists is one of the most urgent and threatening dangers facing the U.S. The U.S. 
National Strategy to Combat Weapons of Mass Destruction depicts a layered system of preventive measures, 
ranging from securing materials at foreign sources to interdicting weapons or nuclear materials at ports, border 
crossings, and within the U.S. Several departments within the U.S. government manage these preventive programs 
with little cross-departmental integration to determine where additional funds could provide the greatest impact. 
Furthermore, no governmental office with budgetary or staffing authority exists to direct the overarching effects of 
these programs and expenditures as a whole. 
This study examines the fiscal prioritization and relative effectiveness of the primary U.S. programs to prevent 
acts of nuclear terrorism contrasted against the threat of a terrorist nuclear attack within the U.S. This effort seeks to 
bridge departmental lanes of responsibility, provide a holistic perspective, and identify programs in need of 
additional resources and emphasis, as well as efforts that offer comparatively little added security. This research 
concludes that while proactive domestic and overseas source security measures receive appropriate fiscal emphasis, 
border and cargo security measures and the supporting research and development efforts do not. 
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The 9/11 Commission Report states, “The choice between security and liberty is a false choice, as nothing is more 
likely to endanger America’s liberties than the success of a terrorist attack at home. Our history has shown that 
insecurity threatens liberty. Yet, if our liberties are curtailed, we lose the values that we are struggling to defend.” 
This thesis explores privacy policies from established fusion centers, federal guidance, and civil-liberty advocate 
statements on privacy, civil liberty infringement, and the sharing of information in and outside of fusion centers. 
Recommendations are provided for the state of New Hampshire’s Information and Analysis Center as the basis for 
developing a privacy and civil-liberty policy framework that maintains the integrity of the information, protects 
citizens’ rights, and achieves the mission of the center.  
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This thesis addresses how the United States national security system better protects the nation given that twenty-first 
century threats are borderless, adaptive, and complex. To best respond to these new and ever-changing threats, the 
United States’ security system must be able to quickly translate covert intelligence into law enforcement action, 
creating both a proactive and reactive response to twenty-first century threats. This paper proposes the following 
recommendations to make the nation safe: 1) combine domestic intelligence and law enforcement functions and 
formally create a national security organization—the FBI; 2) create a new national security doctrine that defines 
national security, domestic security, domestic intelligence, law enforcement, and homeland security for the twenty-
first century; and 3) change the mindset and culture of the current national security players so as to transform the 
system into a megacommunity. 
It is acknowledged that it will take time to achieve these recommendations, as it has taken decades to build the 
walls of today’s national security system. Within these walls lie individual, stove-piped agencies that compete as 
opposed to being a community of networked, interconnected, and decentralized agencies working in unison. The 
national security system needs to undergo dramatic reform, which will require the national security system players 
to learn, unlearn, and relearn. The stakes, however, have never been higher. 
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In recent counterterrorism efforts, several states have embarked on a new approach to the problem of countering 
radicalization of imprisoned extremists. Yemen, Saudi Arabia, Indonesia, and Singapore have all implemented 
ideologically based de-radicalization programs that attempt to change the ideologies held by these extremists and 
eventually allow for their release from prison and reintegration into normal society. Many factors seen in the de-
radicalization process are similar to those found in disengagement from a variety of other anti-social behaviors, 
including joining gangs, cults, and racist groups. They include engaging in ideological discussions, offering avenues 
for reintegration, and using family and peers as alternative networks of support to replace the radical milieu of 
extremism. Yemen, Saudi Arabia, Singapore, and Indonesia have each utilized some of these de-radicalization 
techniques with varying degrees of success. Additionally, each country has approached the de-radicalization process 
in a different way. Six general lessons emerge from these cases: success depends on the availability of adequate 
funding, reform within the prison structure, use of knowledgeable and well-respected Islamic clerics, incorporation 
of cultural norms, provision of monetary support to families of detainees, and follow-through with after-care 
programs. 
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This thesis analyzes both sides of the U.S. debate concerning the Comprehensive Test Ban Treaty (CTBT), which 
was rejected by the U.S. Senate in 1999 and which has attracted renewed interest under the Obama Administration. 
Significant events in international politics have changed the prospects of nuclear proliferation since 1999. Scientists 
and engineers have improved methods for verifying treaty compliance and ensuring the safety and reliability of U.S. 
nuclear weapons. Proponents of the CTBT continue to view it as crucial to nuclear non-proliferation efforts and 
effectively verifiable with minimal effects on the U.S. strategic deterrence posture. Meanwhile, skeptics regarding 
the treaty continue to view it as unverifiable and/or unenforceable and detrimental to U.S. strategic deterrence and 
non-proliferation efforts. Technical advancements alone are not likely to sway the opinions of senators who voted 
against CTBT ratification in 1999. If President Obama wishes to pursue CTBT ratification as he has stated, his 
administration will need to gain bipartisan support by compromising on some issues and establishing safeguards 
against the risks of the treaty. 
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This thesis addresses the importance of China’s People’s Liberation Army’s modernization to the security of the 
Republic of Korea. Various studies have explored the outcome of China’s military modernization on the security of 
neighboring nations, especially South Korea. However, previous studies have focused primarily on a direct threat. 
This thesis focuses on both a direct threat and an indirect threat. To evaluate a direct threat, several cases are 
explored. The Socotra Rock dispute between China and South Korea and the Northeast project of China are 
evaluated in accordance with four major elements of national power: diplomatic, informational, military, and 
economic. The indirect aspect is evaluated by exploring the Taiwan and South China Sea issue. By exploring both 
direct and indirect threats, the dilemma imposed on South Korea by the modernization of China’s military is more 
realistic. This thesis concludes with the suggestion that South Korea is facing a security dilemma due to China’s 
military modernization. 
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This thesis addresses the importance of ideational determinants of cohesion or discord in the Northeast Asian 
alliances in which the United States has major security interests. Numerous studies have explored the rationale, 
substance, and purpose of these alliances. However, previous studies have been dominated by realists and related 
balance of power/threat/self-interest approaches and do not provide a clear explanation for unexpected developments 
among existing alliances. In explaining recent changes within the alliances, relatively little attention has been given 
to alternative approaches, such as social constructivism. By applying social constructivist theory to the PRC-DPRK 
and U.S.-ROK alliances in a comparative study, this thesis finds that the increasing divergence of PRC and DPRK 
identity, values, perception of common interests, and security concerns has led to growing discord and mistrust in 
their alliance, while the increasing convergence of thinking and common values between Washington and Seoul has 
become a stronger foundation for their alliance. The thesis concludes with theoretical and practical implications, as 
well as policy recommendations for enhancing alliance cohesion. 
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This thesis expands on existing literature on the possibility and impact of a relationship forming between criminal 
and terrorist organizations in terms of human smuggling. These entities could form a strategic alliance and leverage 
existing narcotics, weapons, and human smuggling corridors that exist south of the U.S./Mexico border to smuggle 
terrorist operatives into the U.S., thereby threatening U.S. interests and national security.  
The analysis of the scholarly literature, interview data, and case studies points to a relationship between 
criminal and terrorist organizations and the fact that they have worked together to smuggle terrorists into the U.S. 
Additionally, corruption efforts by these organizations places a weak link in U.S. border security that can be 
exploited for nefarious purposes. Enhanced information sharing between law enforcement entities may be the single 
best way to detect the relationship between criminal and terrorist organizations and prevent them from smuggling a 
terrorist operative into the U.S. 
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One of the biggest challenges the U.S. contends with is how foreign nationals are using the legal immigration 
system to embed themselves in the country. While not every person who commits immigration fraud is a terrorist, 
those who intend to do this country harm will likely engage in some form of immigration fraud or seek to evade 
immigration laws in order to gain admission into or remain in this country in an immigration status. Since the 
September 11, 2001, attacks, it has become clear that foreign terrorists seek to exploit loopholes in the international 
travel system to facilitate the planning and implementation of attacks. This thesis explores the interconnected 
relationship between immigration and terrorism. It illustrates how border security can be strengthened if terrorists’ 
access to immigration benefits is denied. In order to ascertain how terrorists have been able to successfully 
manipulate the immigration system and avoid detection, this study analyzes the immigration histories of terrorists 
involved in four case studies. This analysis shows that rather than focus on one benefit category or manner of entry, 
terrorists will utilize all means available in order to gain admission into or remain in the country. The 
recommendations provided based on this analysis focus on all facets of the immigration system and apply a holistic 
approach to immigration reform.  
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This thesis seeks to identify a means for achieving equilibrium between the U.S. requirements for a military 
presence in the Persian Gulf and increasingly negative domestic perceptions of U.S. foreign policies from the 
societies, religious establishments, and governing bodies of the Gulf Cooperation Council (GCC) states. Only by 
calibrating the U.S. military presence with host GCC nation perceptions can the United States support its national 
interests and foreign policies in the region. An analysis of the costs and benefits of the U.S. footprint in three critical 
GCC countries allows U.S. policymakers to examine the undesirable withdrawal of most U.S. military forces from 
Saudi Arabia in 2003, the comparatively successful U.S.-Bahrain bilateral security arrangement, and the potential to 
establish a substantive U.S. basing structure in Oman. This understanding is fundamental to the United States’ 
ability to protect trade, continue prosecuting the Global War on Terrorism, promote democracy, and cultivate 
stability from within the region.   
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Religious texts, narratives, and history often provide the template by which religious leaders and their communities 
of faith frame actual events in modern times. In 2007, while conducting interviews in Egypt with leading figures 
from the Muslim and Christian communities, the author noted frequent comparisons, both favorable and 
unfavorable, between the dhimmi experience lived by Christians as separate millets in the past to describe the 
present conditions of the sizeable Christian minority living in Egypt today. This thesis investigates to what extent 
the parallels and analogies between the past and the present are valid and illuminating, and to what extent they are 
actually confounding, conflating, and obfuscating what is really going on. After identifying the hallmarks of the 
historical system by which the dominant Muslim authority managed its religious minorities in terms of spirit, ethos, 
and practice, there follows a comparison of the main characteristics of the historical experience based on chronicles 
of Christians living as citizens in the modern Egyptian state. The thesis argues that although the origins of some 
current practices can be validated in some particulars, the dhimmi narrative as analogy is largely essentialism, and a 
rhetorical device, largely because it lacks the systemic, discriminatory intentionality and application exemplified by 
the millet system. It has limited and circumscribed utility as a way of understanding historical connections between 
the present and the past. Deployed as narrative or analogy by which to make meaning out of the present, it reinforces 
stereotypes, confounds attempts at conflict resolution, and infuses the future with an unwarranted sense of pre-
ordained path determinacy. It leaves much to be desired as a useful analogy, but is useful in terms of developing a 
taxonomy of attitudes and positions regarding the place of Christians in today’s Egyptian state. 
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Islam is the world’s largest religion, and the second largest religion in the West. Conflicts over the past 30 years 
have brought Islam to the forefront of politics and Islamophobia to the western world. Islamic radicalism is on the 
rise, with the home homegrown terrorist quickly becoming a new emerging threat.  
Although the western states of France, Germany, the United Kingdom, and the United States all share common 
beliefs, values, cultures, and religious makeup, how they integrate their minority Muslim populations varies 
significantly. While there are numerous explanations for this difference, this thesis looks at three specific areas 
where that difference may influence the population to radicalize: the history of immigration, government policies, 
and the ability to integrate within western society.  
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With the spectrum of the range of military operations broadening, the operational tempo of Department of Defense 
assets has substantially increased. Military leaders must look to innovative solutions to meet the increased demands 
placed on the armed forces. Doctrine and policy, such as the National Security Strategy, the National Military 
Strategy, and the Strategy for Homeland Defense and Civil Support, dictate the increased use of innovation and 
“jointness” by the military in order to meet the increasing demands of protecting the homeland. The question, “are 
the U.S. Navy’s current procedures for responding to homeland defense and security tasking adequately designed?” 
needs to be addressed to ensure that the nation is fulfilling its most essential duty: providing safety and security for 
its citizens. 
This thesis discusses the establishment of the U.S. Northern Command (NORTHCOM), analyzes and details the 
potential mission-set the U.S. Navy can execute in homeland defense and security, and examines the current 
command and control (C2) relationships that NORTHCOM has with the U.S. Navy compared to the other military 
services. Alternate C2 options between NORTHCOM and the U.S. Navy are provided and the advantages and 
disadvantages of those options are identified. The thesis concludes with an analysis and recommendations. 
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This thesis addresses the manner in which barriers to information sharing potentially limit the effectiveness of the 
Defense Critical-Infrastructure Program (DCIP). Defense critical infrastructure is defined as Department of Defense 
and non-DoD domestic and foreign infrastructures essential to planning, mobilizing, deploying, executing, and 
sustaining U.S. military operations on a global basis. The mission of the DCIP is to ensure that these infrastructures 
are available when required. As with most critical infrastructure programs, information sharing is vital to 
establishing an effective DCIP, mainly due to the sheer volume of assets that may be considered critical and the 
number of entities that may own or operate those assets within the federal, state, or local government or the private 
sector. 
The barriers fall into the greater categories of classification and non-classification barriers. They are further 
analyzed to focus on barriers related to the intimidating size of the infrastructure enterprise; the tendency of the DoD 
to focus solely on its mission; differing opinions as to the actual threat to critical infrastructure; potential prejudices 
regarding the DoD’s role and funding; and the potential for too much information to do more harm than good. 
The thesis concludes by providing recommendations for overcoming these barriers. Although mainly focused 
on the installation-level DCIP, these recommendations are applicable to critical infrastructure programs at all levels. 
Many may be adapted with little effort to apply to non-DoD programs as well. 
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In 2008, Minneapolis resident Shirwa Ahmed became the first U.S. suicide bomber; he detonated his explosives-
laden vehicle in front of a government compound in Hargesa, Somaliland. Ahmed’s transformation from average 
American teenager to an Islamic jihadist was gradual and complex. This thesis examines how Ahmed and other 
Somali-Americans morphed into Salafi jihadists.  
Through interviews with law enforcement, social services providers, and homeland security officials, this thesis 
identifies cultural, religious, and assimilative traits existing in within this unique diaspora community that effects the 
trajectory of the radicalization of its members. First generation Somali émigrés are not particularly susceptible to 
radicalization. The historic clan identity, pragmatic religious practices, pastoralism, and nationalism of Somalis 
generally discourages the adoption of transnational movements like global jihadism.  
A study of the profiles of the Somali-American travelers shows that these youths are less like their Somali 
parents and more like their American and European Muslim counterparts. Thus, they are a “blank slate” for jihadist 
recruiters; much of their parent’s clan and cultural traits are erased or otherwise diluted in the process of integration. 
These youths rush to embrace American culture but are torn between two diametrically opposed identities. This 
tension leaves these youth in a gap and Salafi Islam offers a ready-made solution. 
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The medical system in the United States is comprised of many different agencies and organizations that need 
coordination in order to provide optimal care for individual patients created by a mass-casualty incident or public-
health emergency. The coordination of these medical system components has been a challenge in the past; the 
medical operations center (MOC) has been one relatively new concept utilized by some jurisdictions to address that 
challenge.  
The public-health system, in contrast to the medical system, focuses on the care provided to the entire 
community or large population group. Are the two systems different? Are they mutually exclusive? Can the medical 
operations center meet the coordination needs of the medical community? 
This thesis uses surveys of medical system leaders and a qualitative analysis of focus group discussion from 
jurisdictions currently using an MOC. The thesis begins with a description of the medical system and the challenges 
that currently exist for coordination and response. Collaboration barriers and facilitators are discussed, along with 
the difference between the two systems. A section of the thesis examines the origins and current functions of four 
existing medical operations centers in Oklahoma City, Tulsa, Houston, and San Antonio. 
The findings support the argument that the two systems are indeed different, but not mutually exclusive. The 
data also strongly support the MOC as a means of coordinating the medical system, particularly if done in concert 
with public-health agencies.  
The thesis concludes with a proposal, conceptual design, and argument to build a national network of medical 
operations centers in order to enhance the medical system response to a mass-casualty incident or public-health 
emergency. 
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The European Council Helsinki Summit marked the initiation of the rapprochement between Turkey and Greece, a 
dyad that for many decades was a source of instability in the eastern part of Europe. After 1999, Greece abandoned 
the “Cold War rhetoric” in its relations with Turkey and shifted its foreign policy towards a more moderate stance 
by raising its veto regarding Turkey’s accession in the European Union. Greece’s new foreign policy has many 
common elements with the democratic peace theory of international relations. Hence, this thesis asks the following 
question: do the Greco-Turkish peaceful relations from 1999 until today fit the democratic peace theory? By 
examining the three pillars of the theory, namely economic interdependence, consolidation of democracy, and 
common participation in intergovernmental organization, the thesis concludes that the democratic peace theory 
cannot explain the Greco-Turkish rapprochement initiated by Greece after 1999.  
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This thesis examines the likelihood of conflict between the U.S. and China given their competition for energy 
resources in Africa. The main argument posed in this thesis is that economic interdependence between these 
countries has gradually produced increasing levels of cooperation over a period of three decades, reducing the 
likelihood of conflict. Furthermore, it asserts that historical wars over resources between major powers are less 
likely in contemporary times due to the transformation of the international landscape since World War II, resulting 
in an environment more conducive for cooperation between interdependent countries. The cooperation that has 
emerged between the U.S. and China in an array of fields creates a positive environment for tackling mutual energy-
resource challenges cooperatively. Finally, a series of recommendations are offered regarding ways to maximize 
cooperation and minimize challenges in this relationship.  
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Since September 12, 2001, countering terrorist financing has been one of the many major fronts of the war on 
terrorism. Outside of monitoring communications through high technology, the next most important task for 
intelligence-gathering entities against terrorist organizations is to learn how they raise, store, and move money in the 
financing of their operations. Although there are many conduits that a terrorist can choose from when moving 
money, they use Islamic charities both licitly and illicitly within the terrorist financial network. 
Research is still incomplete as to how Islamic charities operate, how they raise funding, and exactly how they 
accomplish their part of terrorist activity when involved. Determining how creditable Islamic charities avoid being 
compromised, and how to detect charities being used as false fronts by terrorists, can establish a common picture to 
detect future abuses. Once established, agencies such as the Federal Bureau of Investigation, the Department of 
Justice, and international agencies such as the Financial Action Task Force can develop strategies around this 
common picture to deter terrorist activities within Islamic charitable organizations. 
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In order for local governments to have a comprehensive emergency-management program, all facets of the 
community, including the private business sector, must be engaged and given the opportunity to contribute. 





manage a major disaster alone, being able to work collaboratively can provide an essential tool to facilitate a 
coordinated response. For some jurisdictions, the development of a public private partnership for emergency 
preparedness and response has offered a conduit for such collaboration.  
This thesis examines the challenges to building public private partnerships between the government and the 
private business sector. The four most critical factors that local governments must address when contemplating the 
development of a public private partnership are identified through interviews with subject matter experts. A cross-
disciplined approach and incentives are offered to local governments as recommendations to facilitate partnership 
building.  
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The author explains how past problems with the Department of Defense anthrax vaccine currently affect Department 
of Homeland Security and Department of Health and Human Services policy. The departments included the 
BioThrax anthrax vaccine in the Strategic National Stockpile following the 2001 anthrax letter attacks. According to 
the Federal Bureau of Investigation, the vaccine’s “failing” status possibly motivated the letter attacks to create 
demand for the vaccine. 
This thesis explores the Department of Defense’s troubled experience with the vaccine through four 
methodologies. The multi-prism methodological approach of “quadrangulation” serves to “box” in past safety, 
efficacy, regulatory, and legal problems. A literature review demonstrates an evolving shift in critiques of the 
vaccine that parallels policy pronouncements. A case study tool offers a chronological review of the anthrax vaccine 
to evaluate causal events precipitating the anthrax letter attacks in 2001. A program evaluation includes process 
tracing through quantitative, qualitative, summative, and formative reviews. Finally, a gap analysis aids in 
explaining the continued reliance on old vaccine technology. 
To conclude, recommendations encourage formulation of a presidential study and policy directive process to 
reassess the vaccine, while suggesting alternative Department of Homeland Security policy courses of action 
centered on antibiotics and new technologies. 
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Maritime piracy provides unique challenges for nations that are attempting to combat it. In the 1990s, Southeast 
Asia was the world’s number one region for piracy attacks on maritime vessels, but that statistic has since improved. 
In the new millennium, the Horn of Africa has eclipsed Southeast Asia to become the top region for pirate attacks. 
State failure in Somalia, coupled with regional economic and political weakness, has allowed piracy to thrive. Since 
late 2008, an international response consisting of maritime forces from around the world has been assisting the 





has decreased, the frequency at which they occur has continued to increase. This thesis investigates the rise and fall 
of piracy in Southeast Asia and compares causal factors and responses to piracy in the Horn of Africa. The purpose 
is to provide an analysis of lessons learned that could be applied in the Horn of Africa. 
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The Department of Homeland Security’s (DHS) Citizenship and Immigration Services (USCIS) is responsible for 
screening potential immigrants to the United States. Loopholes in the process allow fraudulent applicants, criminals, 
and terrorists to enter and remain here undetected. Innovative DNA screening technology would help to protect 
against fraud, detect criminals and terrorists, facilitate interagency information sharing, improve customer service, 
and save resources. However, USCIS currently has no authority to require DNA testing. Seeking ways to utilize this 
technology, research is conducted employing various qualitative data-collection methodologies, such as interviews, 
observations, and participation in a nationwide DHS-sponsored survey. The goal is to develop a policy 
recommendation regarding whether and how to move forward toward expanded DNA testing in the immigration 
process. It is found that maintaining the status quo would leave us vulnerable. USCIS should highlight the benefits 
of DNA testing to its stakeholders and dispel any myths and fears. It should work with its national and international 
partners to establish standards and achieve interoperability. To protect privacy, USCIS must take great care to 
safeguard all personal information stored in the DNA database. A pilot testing program may offer the opportunity to 
implement DNA testing in phases, and to test, evaluate, and adjust the process where necessary.  
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After the terrorist attacks on September 11, 2001, the desire of Americans to feel secure made ethnic and religious 
profiling a tempting security trade-off. Generalizations about Arabs and Muslims as terrorists seemed to lead to an 
increasing practice of singling out individuals who look Arab or appear to be Muslim in entry-exit systems and in 
counterterrorist investigations. Civil liberties and Muslim advocacy groups immediately cried foul as accusations of 
profiling began to surface in the media and various government reports. Today, the main emphasis of the debate 
continues to focus on civil liberties. The aim of this thesis is to take a fresh perspective on profiling in 
counterterrorist-operations and demonstrate that profiling is actually counterproductive to an effective, long-term 
counterterrorism strategy. This thesis first highlights major findings on the usefulness of racial profiling in criminal 
policing. It then examines issues of ethnic identity and the grand strategy of Islamic terrorist organizations and 
illustrates the counterproductive nature of ethnic and religious profiling. It also demonstrates that while complaints 
of ethnic profiling persist within the Muslim community, the technique does not appear to have played a role in the 
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Border security has become an increasingly public topic since the events of September 11, 2001. Customs and 
Border Protection (CBP) is one of the Department of Homeland Security’s largest and most complex components, 
with a priority mission of keeping terrorists and their weapons out of the United States. It is also responsible for 
securing and facilitating trade and travel while enforcing hundreds of U.S. regulations, including immigration and 
drug laws. When CBP was created, the majority of the existing organization came from two legacy agencies, U.S. 
Customs and the Immigration and Naturalization Service. Six years after this merger, CBP continues to have 
difficulty synergizing its activities. Research shows that policies have not been amalgamated, strategies are not 
aligned, and missions are not yet integrated. There is evidence to suggest that CBP has a great deal of improvement 
to make before achieving synergy. This thesis argues that doctrine development would be of great value to the 
organization, but CBP must first become a learning organization, which includes much more than just doctrine.  
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In the aftermath of the Oklahoma City bombing, a reported 12,000 volunteers arrived to help. Immediately after the 
9/11 attacks, an estimated 30,000 volunteers converged on ground zero and the Pentagon. As the weather cleared 
following Hurricane Katrina, over 60,000 volunteers descended upon Louisiana, Alabama, Texas, and Mississippi to 
offer assistance. Yet, these well-intentioned citizens were both a blessing and a curse. While offering assistance, 
they also snarled key roads, distracted first responders who were worried about their safety, and created massive 
accountability and administrative headaches.  
To address the problem of volunteer convergence at disaster sites, some locales have developed their own 
unique volunteer in-processing systems, commonly referred to as volunteer reception or volunteer mobilization 
centers. These systems are developed independently, do not always tie into disaster plans, and are not standardized 
across the nation.  
America lacks a national plan for integrating these volunteers and currently has no mechanism for ensuring their 
credentials across the nation. A national volunteer certification card and database system is needed to better utilize 
America’s most valuable asset, her people, during times of crisis. Empowering and documenting the skills average 
citizens already possess are the keys to proactively managing volunteers and assigning them where needed.    
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This thesis scrutinizes the histories of our nation’s three most prolific domestic lone-wolf terrorists: Tim McVeigh, 
Ted Kaczynski, and Eric Rudolph. It establishes a chronological pattern to their radicalization and reveals that their 
communal ideological beliefs, psychology, attributes, traits, and training take place along a common chronological 
timeline. Their pattern of radicalization can then be used as an indicator of lone-wolf terrorist radicalization 
development in future cases. This thesis establishes a strikingly similar chronological pattern of radicalization that 
was present in each terrorist’s biography. This pattern can identify future lone-wolf terrorist radicalization activity 
upstream. It can provide a valuable portent to apply in the analysis of potential lone terrorists, potentially enabling 
law enforcement to prevent tragedies emerging from the identified population through psychological assistance, 
evaluation, training, or, in the worst case, detention. 
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This thesis focuses on the physical, mental, and emotional support requirements for the family members of first 
responders engaged in emergency-scene mitigation. The likelihood of a large-scale incident involving multiple 
emergency disciplines and a multi-day deployment has significantly increased. Effective, efficient, and safe 
operations during these incidents could be greatly enhanced if the anxiety and apprehension of the responders is 
decreased.  
Emergency responders and their families are often ill-prepared to deal with the myriad of issues that arise from 
local, large-scale incidents. Parameters of the proposed solutions for increased first-responder family-member 
support include updated listings of personnel contact information, sensitive financial documentation, and defined 
processes that outline integration of the mega-community concept, which leverages all community partners 
(business, churches, schools, non-governmental, and non-profit organizations) into the enhanced first-responder, 
family-member support-system network. The development of a “blue ocean strategy” is highly recommended as a 
method for optimizing and maintaining financial responsibility as family support plans are constructed and 
implemented.  
The ability to effectively develop and implement first-responder family-member support systems can enhance 
emergency-scene mitigation. The utility of such programs also reflects a total health and wellness approach from the 
organization toward its members and their families.  
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To deter terrorism, U.S. deterrence strategy must threaten retaliatory responses that are appropriate to the actions by 
non-state actors the United States wishes to prevent. The effectiveness of those threats depends on the perceived 
credibility that America possesses the capability and willingness to execute them. Although U.S. policy focuses on 
preventive and preemptive counterterrorism strategies, this thesis argues that the policy contains relevant targets for 
retaliation but lacks credibility because its threats do not distinguish between types of attack. Instead of correlating 
threats to undesirable actions, it declares the same punishment for all terrorism, which is unrealistic ex post. On the 
contrary, the level of response should be proportionally related to the type and destructive effects of an attack and in 
tune with the level of public outrage the attack would generate. 
This thesis first provides theoretical support for the claim that recent U.S. policy documents contain valid 
threats for influencing non-state actors. Then, credibility is evaluated by comparing those threats to the expected 
U.S. response for two dissimilar scenarios: cyber and nuclear terrorism. The analysis suggests that policy threats 
lack credibility because the signaled response for terrorism holds constant across varying degrees of attack severity. 
Because the likely responses to these attacks differ in practice, the undifferentiated signals sent by recent policy 
weaken deterrence. It is recommended that a retaliation framework based on type of attack be established. 
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Language is often linked with identity. In fact, language is sometimes such a powerful force that it can transcend or 
replace the resilient forces of ethnic or cultural identity. However, just as language has such an impressive ability to 
transcend ethnic and cultural barriers to unite disparate peoples, it has the equal ability to stir powerful nationalistic, 
ethnic, and cultural passions in groups of people who feel their language is under attack. This is precisely because 
language is more than just a tool for communication; it is a basic element of group identity. It is within this 
framework that this thesis examines the language policies of the former Soviet Union and its successor state, the 
Russian Federation. The thesis concludes that the language policy coming out of the Kremlin today is simply a 
continuation of the Soviet policy of using language as tool to homogenize those who are near the seat of power and 
exert pressure and influence in places that are removed from it. 
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This thesis seeks to explain why the U.S. government came to the assistance of the Mexican and Brazilian 
governments in 1995 and 1998, respectively, but refused to do so during Argentina’s economic crisis in 2001. At 
first glance, all three countries appeared to be attractive candidates for U.S. assistance: they had similarly enacted, 
U.S.-backed, neoliberal-reformist agendas prior to their crises. This study argues that the decision by the U.S. 
government and the International Monetary Fund to issue a bailout to a country enduring an economic crisis is a 
carefully considered policy choice that results from a combination of that country’s geopolitical significance, as well 
as the ability of U.S. policymakers to learn and apply lessons from past policy experiences.  
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For 61 years, Israel has confronted intractable external hostility that has tested the mettle of its democratic 
foundation and institutions. Its effects are particularly pronounced with respect to the relationship between the 
country’s civil and military spheres. Unlike other contemporary Western democracies, Israel has embraced an 
arrangement whereby the normally distinct boundaries separating government, military, and society have been 
allowed to become blurred. While the Israel Defense Force (IDF) remains officially subordinate to elected 
leadership, and the likelihood of its intervention in Israeli politics remains exceedingly remote, its pervasive 
influence on policy formation and implementation is distinctive and troubling to some. As the direct threat to 
Israel’s existence has receded, the IDF has begun to shed its identity as the embodiment of a nation-in-arms in favor 
of a new emphasis on military professionalization. It remains to be seen what impact this will have on Israeli 
society, its sense of security, and its view of military institutions. It is safe to assume, however, that the changing 
social attitudes will continue to shape the state’s often obscure civil-military dynamic, which will, in turn, help to 
define the prospects for cooperation, stability, and regional peace. 
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This thesis explores the threat, if any, posed to the United States by the Iranian nuclear program. Specifically, it 
addresses whether Iran’s pursuit of nuclear technology is likely to represent either a homeland defense (direct use of 
nuclear weapons) threat or a homeland security (indirect use of nuclear weapons through intermediaries) threat. This 
thesis begins with an overview of the cooperation and conflict between the U.S. and Iran on a number of issues, but 
primarily in regard to nuclear technology. Next, it addresses Iranian intentions, motivations, and rationality for 
developing nuclear technology. The possible employment options for Iranian nuclear weapons are then reviewed 
and assessed in terms of their likelihood based on historical models of deterrence derived from the U.S.-Soviet 
relationship during the Cold War (direct use), as well as theoretical models of Pakistan’s development of nuclear 
weapons (indirect use). In conclusion, it appears that Iran’s pursuit of nuclear technology likely results from a 
combination of security concerns, pride, prestige, and desires for regional leadership. Iran likely has rational 
motivations for pursuing nuclear technology; therefore, U.S. leaders should approach Iran as a rational actor and 
potential partner in order to avert further conflict between the two. 
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This thesis analyzes areas of consensus and distinctiveness in the security and defense policies of the European 
Union’s three big powers: Britain, France, and Germany. Owing in part to divergent historical experiences in the 
twentieth century and before, Britain, France and Germany have retained distinct national interests. These interests, 
in combination with each country’s individual security cultures, have determined British, French, and German 
priorities for the European Union’s Security and Defense Policy (ESDP). Germany has advocated the concept of 
“civilian power Europe,” while Britain and France have sought to strengthen the EU’s military capabilities. 
Furthermore, London and Paris continue to have national security objectives that are not reflected in the ESDP. 
While Germany’s security and defense agenda beyond NATO is almost entirely supported by the ESDP, Britain and 
France pursue security and defense policy agendas outside the European Union’s framework on a national basis. 
However, there are signs of convergence in the views of London, Paris, and Berlin. Examples include the general 
consensus on threat perceptions, the more compatible policies toward NATO, the limited progress in the European 
Union headquarters debate, the conduct of several civilian and military ESDP operations, and last but not least, the 
very existence of the December 2003 European Security Strategy.  
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